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24 steps to a hospital bed 


The commonest task, such as climbing a flight of 
stairs, confronts the angina pectoris patient with 
a fearful question: “Will 1 be able to make it?” 


Exertion leads to attacks ...and fear of attacks 
leads to an increasing restriction of activities. Ulti- 
mately, even the attack-free intervals may lose all 
semblance of normal living. 

Remove the fear factor, In 4 out of 5 patients, 
routine prophylaxis with Peritrate reduces the in- 
cidence and severity of anginal attacks, improves 
abnormal EKG tracings and increases exercise 
tolerance. 

A new sense of freedom restores the “cardiac 
cripple” to a sense of usefulness and participation, 


. 


although he should not now indulge in previously 
prohibited strenuous exercise. 


Peritrate prophylaxis is simple: 10 or 20 mg. be- 
fore meals and at bedtime. The specific needs of 
most patients are met with Peritrate’s five conven- 
ient dosage forms: Peritrate 10 mg. and 20 mg. 
tablets; Peritrate Delayed Action (10 mg.) for 
protection continued through the night; Peritrate 
with Phenobarbital (10 mg. with phenobarbital 
15 mg.) where sedation is also required; Peritrate 
with Aminophylline (10 mg. with aminophylline 
100 mg.) in cardiac and circulatory insufficiency. 


Usual Dosage: A continuous schedule of 10 to 20 
mg. before meals and at bedtime. 


Peritrate’ 


(brand of pentaerythritol tetranitrate) 
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TABLETS SUSPENSION 


ALUDROX 


Aluminum Hydroxide with Magnesium Hydroxide Philadelphia 1, Pa. 
to neutralize, not penalize 


For the hyperacidity that is so common on the ne, 
by the ic action without : penalties. ALUDROX combines 


Provides full 24-hour protection for 8 
out of 10 angina patients: In rigorous 
clinical ME&TAMINE SUSTAINED 
improved 80 (78%) of 103 patients 
with angina pectoris, including a group 
refractory to other medication. 


Each METAMINE SUSTAINED tablet 
slowly releases 10 mg. of METAMINE, 
the unique, amino nitrate, to provide 
lasting, 12-hour protection from 
attacks of angina pectoris. 


Simplified dosage — just 1 tablet on 
arising, and | before the evening meal. 


Greater economy —costs less than q.i.d. 
therapy in long-term angina control. 


Supplied: METAMINE SUSTAINED, 10 mg., 
bottles of 50 sustained-release tablets. 
Also available: METAMINE, 2 mg., in 
bottles of 50 and 500, and METAMINE 
(2 mg.) with BUTABARBITAL (14 gr.), 
bottles of 50 tabiets. 


! Fuller, H. L. and Kassel, L. E.: Antibiotic Medicine and Clinical Therapy, 3:322, October 1956. 


Metamine 


triethanolamine trinitrate biphosphate, LEEMING, 10 mg. 


Sustained 


Shes. Leeming Ge 44th St., New York 17, N.Y. 


1 tablet q.12h.t t j 
= ablet q. . to prevent angina pectoris 
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all night 


By changing the attitude of the 
emotional dermatologic patient, ‘Thorazine’ 
facilitates the management of the patient and the treatment 
of skin disorders. The patient becomes less insistent 
and frantic, and accepts her affliction philosophically. 
‘Thorazine’ does not cure skin diseases but, according to 


Cornbleet and Barsky,!' is a “‘most useful adjuvant to 


dermatologic therapy” in patients with an emotional background 


of tension, apprehension, excitement, anxiety and agitation. 


THORAZIN E* 


“can be to the dermatologist what the 
anesthetist is to the surgeon.”! 


Smith, Kline & French Laboratories, Philadelphia 


1. Cornbleet, T., and Barsky, S.: The Role of the Tranquilizing 
Drugs in Dermatology, presented at 115th Annual Meeting of 
Illinois State Medical Society, May 19, 1955. 


“T.M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F. 
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SALYRGAN-THEOPHYLLINE 


drains off edema fluid in nephrosis, hepatic cirrhosis 
and congestive failure. By eliminating massive 
amounts of fluid, Salyrgan-Theophylline reduces the load 
placed upon the heart and increases cardiac efficiency. 


sapeeatones Ampuls of 1 cc. and 2 cc. Enteric coated tablets. 


NEW YORK 18, N. Y. 


Salyrgon (brand of mersalyl), trademark reg. U.S. Pat. Off. 
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For anxiety, tension 
and muscle spasm 
in everyday practice. 


w well suited for prolonged therapy 

# well tolerated, relatively nontoxic 

a no blood dyscrasias, liver toxicity, 
Parkinson-like syndrome or nasal 
stuffiness 

a chemically unrelated to phenothiazine 
compounds and rauwolfia 

derivatives 

a orally effective within 30 minutes 
for a period of 6 hours 


RELAXES BOTH MIND AND MUSCLE 
WITHOUT IMPAIRING MENTAL OR PHYSICAL EFFICIENCY 


Miltown 


tranquilizer with muscle-relaxant action 


dicarbamate Patent 2,724,720 


Supplied: 400 mg. scored tablets 
200 mg. sugar-coated tablets 


Usual dosage: One or two 
400 mg. tablets t.i.d. 


Literature and samples available on request 


WJ WALLACE LABORATORIES, New Brunswick, N. J. 


wf 
+} 
Ps, 
: 
¢ t 
A 
= 
Gy viscovenco 
WAY we? AND 
INTRODUCED 
WALLACE 
LABORATORIES 
Ly 
— 


of 


Oatmeal 


Carbohydrate 


IN DIETARY MANAGEMENT, 
virtually regardless of the 
adjustment to be made, 
oatmeal proves remark- 
ably valuable. It is low in 
sodium, low in purines, 
low in inert residue, high 
in protein, notable for its 
vitamin and mineral con- 
tent, yet not excessive in 
calories. 


The Quaker Oats @mpany 


CHICAGO 


One of the distinguishing characteristics of oats 
is its relatively lower content of carbohydrate 
and its higher content of protein, when compared 
with other whole-grain cereals.! An important 
feature of the carbohydrate of oatmeal is its 
mode of utilization by the body. 


Because it consists mainly of slowly available 
polysaccharides with relatively minor amounts 
of dextrins and simple sugars, the carbohydrate 
of oatmeal does not tend to cause a sudden, 
sharp increase in blood sugar. Instead, the com- 
plex carbohydrate molecules gradually release 
glucose into the blood stream and thus provide 
energy on a more sustained basis. Oatmeal is 
therefore logically recommended as an excellent 
breakfast dish for diabetics.” 


The carbohydrate content of oats is almost 
completely digested and utilized. Cellulose, or 
cellulose-like material, representing only about 2 
per cent of rolled oats in the dry form, provides a 
gelatinous residue which serves advantageously 
as nonirritant bulk in the lower intestine. 


Whether eaten for therapeutic reasons during 
illness or for a good sturdy breakfast every day, 
oatmeal and milk (skim or whole) assures high 
biologic quality protein, vitamins, and essential 
minerals, in addition to ease of nutritional 
utilization. 


Quaker Oats and Mother’s Oats, the two 
brands of oatmeal offered by The Quaker Oats 
Company, are identical. Both brands are avail- 
able in the Quick (cooks in one minute) and the 
Old-Fashioned varieties which are of equal nutri- 
ent value. 

1. Kent-Jones, D.W.: Modern Cereal Chemistry, ed. 3, The North- 

ern Publishing Co., Liverpool (1939). 


2. Heupke, W., and Kolb, A.: Mechanism of the Beneficial Action 
of Alimentation of Oats in Diabetes, Deutsche Ztechr. Verdau- 
ungeskr, 13;111 (1953), 
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from the depths to the heights 


longest acting protection against motion sickness with 


BRAND OF MECLIZINE HYDROCHLORIDE 


just one dose often prevents motion sickness for 24 hours 


Supplied: 
Tablets, 25 mg. 
scored, tasteless. 
Chewing Tabiets, 

25 mg., mint flavored. 
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| Division, Chas. Pfizer & Co., Inc. 
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(% 


[as it) (lin 


new concept! 
COLORIMETRIC 
test for proteinuria 


ALBUSTIX 


TRADEMARK 


REAGENT STRIPS 


just wet... ...and read immediately 


entirely new concept 

ALBUSTIX Reagent Strips employ a new and different chemical principle 
that indicates the presence of proteinuria by a color change rather than 
by a precipitate in a solution. 

colorimetric readings 

wide-range, graduated color scale eliminates guesswork—no color change 
with a negative urine 


sensitive 
reacts immediately with clinically significant albuminuria 


convenient, timesaving 
firm, easy-to-handle strip with reactive tip...no waiting...no equipment... 
no heating...completely disposable 


available: ALBUSTIX Reagent Strips—Bottles of 120. 


P ALBUTEST employs the same chemical 
Als ° ALBUTEST® principle as ALBUSTIX—colorimetric test 
‘ for proteinuria. A color guide provides 
BRAND points of reference for interpreting results. 

Reagent Tablets  8ottles of 100 and 500 reagent tablets. 
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In Asthma 


and other 
allergic states 


(yi 


nasal congestion. 


SMALLER...MORE CONVENIENT...SHATTERPROOF...EVER-READY 


The same automatic measured-dose principle which has made Medihaler famous. Uniform particle size. 
Always spillproof, leakproof; constant dosage. Now also shatterproof, and with sma/ler sterilizable, 
unbreakable Oral Adapter. Nothing to pour or measure. Prescribe Medihaler medication with Oral 
Adapter on first prescription. REFILLS AVAILABLE WITHOUT ORAL ADAPTER. 


Both vial and Oral Adapter for Medihaler preparations 
are improved: The 10cc. vial for all Medihaler medica- 
tions is now made of shatterproof stainless steel. The 
Oral Adapter is shorter, handier to use. New combination 
package includes Oral Adapter for patient’s first prescrip- 
tion. No need for carrying case. 


Medihaler-EPI Riker brand epinephrine bitartrate, 
7.0 mg. per cc., suspended in inert, nontoxic aerosol 
vehicle. Contains no alcohol. Each measured dose 0.15 mg. 
actual epinephrine. In 10cc. metal vial with measured- 

dose valve. 

Indicated for quick relief of bronchospasm of any origin 

—asthma, bronchiectasis, emphysema. 

Acts more rapidly than subcutaneous epinephrine in 
acute allergic reactions. 


Medihaler-ISO Riker brand isoproterenol sulfate, 2.0 
mg. per cc., suspended in an inert, nontoxic aerosol vehicle. 
Contains no alcohol. Each measured dose 0.06 mg. actual 
isoproterenol. In 10cc. metal vial with measured-dose valve. 

Unsurpassed for rapid relief of bronchospasm of any 
origin—asthma, bronchiectasis, emphysema. 
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The Medihaler Principle 
is also available in Medihaler-Phen" (phenylephrine-hydrocortisone- 
neomycin) for lasting, effective relief of 
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.its mild action promotes an over-all 
calmness that makes the patient ...more 
capable of participating in activities.’’* 


true calmative 


nostyn 


Ectylurea, AMES 


the power of gentleness 


allays anxiety and tension 
without significant depression, drowsiness, motor incoordination 


NostTyYN is a calmative—not a hypnotic-sedative—unrelated to any available 
chemopsychotherapeutic agent + no evidence of cumulation or habituation + does 
not increase gastric acidity or motility « unusually wide margin of safety 
—no serious side effects reported. 


dosage: 150-300 mg. (1% to | tablet) three or four times daily. 
supplied: 300 mg. scored tablets, bottles of 48 and 500. 
*Ferguson, J. T.: J. Am. Geriatrics Soc. 4: 1080, 1956. 
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Editorials 


Editorial Announcement 


L:volution of Modern Medicine 


The Editors of the Arciives propose to publish from time to tine, perhaps 
monthly, articles under the special heading of “Evolution of Modern Medicine.” 
However, these articles will deal not with current advances but rather with the 
progress which has led up to the present knowledge of disease. The thought lying 
behind this project is the following. In this day of fabulous advances in medicine, 
of vast output of medical literature which the average reader cannot begin to 
keep up with, in this era of intensive specialization, doctors are becoming more 
and more detached from their medical past. To many the “older literature” 
is that of only ten years ago; the younger men now hardly know the names of 
tanting, of Minot, and of Thomas Lewis. In brief, we are in danger, medically 
speaking, of reverting to a Dark Age. It is not the Editors’ idea that the projected 
section concern itself with the history of medicine in the conventional sense, with 
Galen, Vesalius, and Harvey. Rather, we propose to deal with medical progress 
during the last century or so with the purpose of bridging the gap between 
current knowledge and the advances which have preceded and have led up to it. 
The idea is not only to impart knowledge but to arouse interest. 

The history of hyperthyroidism is perhaps a case in point. The clinical picture 
was first clearly described by Flajani (1802), Parry (1815), and Graves (1835), 
who regarded the disorder as one of the circulation. In 1840 came Basedow’s 
classical description, from which, under German influence, stemmed the term 
Basedow’s disease. In 1857 von Graefe, the great ophthalmologist, described 
the sign which bears his name. The term goitre exophthalmique we owe to 
Charcot, in 1859, when the scene turns to France, where the disorder was regarded 
as nervous. Overactivity of the thyroid was first suggested by Mobius, in 1886, 
and Friedrich von Miller, working in the Munich atmosphere of the metabolic 
studies of Pettenkofer and Voit, had the insight to suggest in 1893 on clinical 
grounds that increased metabolism existed in instances of hyperthyroidism. 
Magnus-Levy proved this in 1895, It was in 1896 that Baumann showed iodine 
to be a normal constituent of the thyroid gland, and in 1907 David Marine, in 
this country, claimed that iodine was necessary for thyroid function. In 1915, 
again in America, E. C. Kendall discovered thyroxin, the active hormone, and 
in 1923, Henry Plummer, also of the Mayo Clinic, rendered the dangerous opera 
tion of thyroidectomy safe by preparing his patients with Lugol's solution. In 
1927, Harington, in England, synthesized thyroxin, and from 1929 on various 
writers began to elucidate the relation of the anterior pituitary to thyroid function. 
In 1943, under the leadership of Astwood, came thiouracil and other antithyroid 
drugs, and finally, in 1942, radioactive iodine was employed in diagnosis and 
treatment. Surely even a brief historical enumeration of this sort contributes to 


the better understanding of the present status of hyperthyroidism, 


Submitted for publication Jan, 17, 1957. 


A 
an 
Ke 


A. M. A. ARCHIVES OF INTERNAL MEDICINE 


Similarly, with Addison’s disease a list of the high lights in the development of 

understanding of the disease could be drawn up: 

1849——Addison’s description, followed by a long gap during which there was no 
essential advance. 

1920-1930—Modern study begins. Clinical studies of adrenalectomized animals. 
Recognition of nitrogen retention, hemoconcentration, and hypoglycemia. 
:mpirical discovery that salt solution prolongs life of adrenalectomized 
dogs (Rogoff and Stewart), but significance not clear. Rudimentary efforts 
to obtain effective adrenal cortical extracts. 

1930—Swingle and Pfiffner developed methods for gaining potent whole extracts 
from the adrenals. 

1931-1932—Clinical studies with these extracts showed them to be effective in 
some cases, but they were still variable and crude. 

1932-1933—Loeb, Harrop. Discovered that adrenal cortex controls salt and water 
metabolism, that adrenalectomized dogs and patients with Addison's dis- 
ease could be thrown into crisis by salt deprivation and maintained by 
salt administration as well as by cortical extracts. The sequence of events: 
excretion of Na (and Cl) with water leading to dehydration and hemo- 
concentration was clarified. 

1934—-Kendall began to isolate crystalline forms of adrenal hormones. 

1936—Long, Lukens et al. report studies on CH disturbance in experimental 
adrenal insufficiency. 

1937——Wilder emhasized importance of low potassium in the diet in control of 
Addison's disease. 

1937—-Steiger and Reichstein—synthesis of corticosterones. 

1933-1940—Clinical and experimental study of corticosterones. Implantation of 
pellets. 
evidence that corticosterones do not correct the CH abnormalities in Addi- 
son's disease as whole cortical extract does, 

1940—Thorn—elucidation of the CH disturbance in Addison’s disease. 

1941—-Further hormone studies in relation to adrenal and other endocrine syn- 
dromes—-17-ketosteroids, ete. 

1948-—Kendall’s Compound [ (cortisone) became available, soon followed by 
rational and adequate therapy of adrenal cortex insufficiency. 

It is proposed, then, that the articles for the new section deal with some aspect 
of medicine, roughly from the time of the great school of French clinician- 


pathologists at the beginning of the nineteenth century on. At that time Galenical 
ideas of humors and miasmas began to fade, and disease was approached in a 
spirit essentially like our own, as emphasized by Claude Bernard,' Billroth,? and 


others nearly one hundred years ago. 

Furthermore, when one studies a subject historically, one is often surprised 
by finding that what is now regarded as new has been previously recognized 
only to be forgotten or ignored. When Dochez and the Dicks, for example, 
thirty years later described the local growth of streptococci in the throat in scarlet 
fever with production of a soluble toxin, not enough attention was paid to the 
precise observations of André Bergé,® whose conclusions were as follows: 

“[1] Scarlet fever is a local infection... . [2] The infectious agent which 
causes it is a streptococcus; in ordinary scarlatina the streptococcus grows in the 
crypts of the tonsils where it secretes an ‘erythemogenic’ toxin the diffusion of 
which into the organism produces the exanthem and enanthem after the manner 
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of certain known toxins. . . [3] In puerperal or in wound scarlatina the 


streptococci grow in the uterus or in the wound.” 

Reasons supporting the above statements are given, and the identity of acute 
streptococcal tonsillitis and scarlet fever except for the rash is pointed out. 
Bergé’s final sentence shows him to have been many years ahead of his time: 
“As to the immunity conferred by scarlatina, it exists only against the rash 
because the tonsillitis on the contrary recurs frequently after scarlet fever.” Few 
modern students of rheumatic fever know that as long ago as 1880, J. K. Fowler,* 
in a masterpiece of precise reporting, leaves no doubt as to the association of 
tonsillitis and rheumatic fever. Examples could be multiplied indefinitely. 

Finally, we advance the thesis that the proposed articles will encourage the 
cause of humanism in this day of impersonal mechanomedicine. Perhaps one 
can best illustrate by quoting what a better pen than ours wrote many years ago 
in defence of the classics (Lord Macaulay) : 

“If we consider merely the subtlety of disquisition, the force of imagination, 
the perfect energy and elegance of expression, which characterize the great works 
of Athenian genius, we must pronounce them intrinsically most valuable; but 
what shall we say when we reflect that from hence have sprung, directly or indi 
rectly, all the noblest creations of the human intellect; that from hence were the 
vast accomplishments and the brilliant fancy of Cicero; the withering fire of 
Juvenal; the plastic imagination of Dante; the humor of Cervantes; the compre 
hension of Bacon; the wit of Butler; the supreme and universal excellence of 
Shakespeare? All the triumphs of truth and genius over prejudice and power, 
in every country and in every age, have been the triumphs of Athens. Wherever 
a few great minds have made a stand against violence and fraud, in the cause 
of liberty and reason, there has been her spirit in the midst of them; inspiring, 
encouraging, consoling;—-by the lonely lamp of Erasmus; by the restless bed of 
Pascal; in the tribune of Mirabeau; in the cell of Galileo; on the seaffold of 
Sidney. But who shall estimate her influence on private happiness? Who shall 
say how many thousands have been made wiser, happier, and better, by those pur 
suits in which she has taught mankind to engage; to how many the studies which 
took their rise from her have been wealth in poverty, liberty in bondage, health 
in sickness, society in solitude. Her power is indeed manifested at the bar, in 
the senate, in the field of battle, in the schools of philosophy. But these are not 
her glory. Wherever it brings gladness to eyes which fail with wakefulness and 
tears, and ache for the dark house and the long sleep,—there is exhibited, in 
its noblest form, the immortal influence of Athens.” 

We hope, then, that the character of the new section of the Arcuives has been 
made clear, and we herewith solicit our readers for appropriate papers. 

Artuur L. M.D. 
2398 Sacramento St., 
San Francisco 15, 
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COMMENT BY CHIEF EDITOR 


The first of a new series of papers dealing with “Evolution of Modern Medi- 
cine” will appear in the September issue of the Arcuives. The Editorial Board 
initiates this project with enthusiasm, which it believes will be shared by all readers 
of the Arcuives. If medical practitioners, teachers, and investigators are to keep 
the new developments in their art in proper perspective, they must have recourse 
to the steps by which modern concepts came into being. Only in this way can the 
wheat be separated from the chaff and order and perspective be maintained. 

We feel fortunate in having gained Dr. Bloomfield’s consent to assume respon- 
sibility for this section. He has been interested throughout his long career in 
this phase of medical knowledge. It was his excellent “Bibliographies” of the 
essential knowledge of various diseases—cholera, meningococcus infection, and 
rheumatic fever—together with such papers as Drs. Norman M. Keith and 
Thomas EF. Keys’ “Contributions of Richard Bright and His Associates to Renal 
Disease” and the “Anatomy Acts of 1831 and 1832,” that stimulated particular 
interest in more such evaluations of the important observations and interpretations 
of our medical predecessors. We have great confidence that the new section will 
prove popular and useful, in the same way the Book Review section under the 
inspired guidance of Dr. William I. Bean has grown to be an important forum 
for evaluating the prolific current output of medical literature. 

Presentations for the new series must come from our readers. The broad 
objectives are outlined in Dr. Bloomfield’s editorial. All those who have a high 
interest in the contributions of our medical forebears are invited to participate. 
Send papers directly to Dr. Bloomfield or to me for transmittal to him. 

S. Ruoaps, M.D., 
Chief Editor 


Ulcerative Colitis 


The Risk of Perforation During Adrenal Steroid Therapy 


Corticotropin (ACTH) and adrenal steroids are valuable adjuncts in the man- 
agement of ulcerative colitis. These compounds do not cure the disease but 
constitute “therapeutic bridges,” alleviating symptoms during critical stages of 
the illness when other measures are unsuccessful. However, these drugs may 
cause numerous side-effects, including edema, Cushing-like facies, acne, hyper- 
tension, glycosuria, hypokalemia, and an increased susceptibility to infection. Per- 
foration of the bowel wall and peritonitis, a not infrequent complication of 
ulcerative colitis before the advent of steroids, also has been attributed to steroids. 
In most instances, the cause-and-effect relationship has been assumed chiefly on 
the basis of chronological sequence. 

To evaluate the role of corticotropin and adrenal steroids in perforation of 
the bowel in ulcerative colitis, a comparative study was undertaken of the fre- 
quency of this complication in the presteroid and steroid eras.’. Perforation of 
the bowel wall in ulcerative colitis not infrequently has complicated the disease in 
the past when hormonal treatment was not available. In our experience, 10 of 
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400 patients treated for ulcerative colitis prior to 1950 died of perforation of the 
colon. The distribution of these cases over the years 1929-1950 is such that no 
conclusions could be made concerning the influence of antibiotics and sulfona- 
mides on this particular complication. Three patients died with symptoms of 
perforation confirmed at necropsy after 1950, All three had received steroids 
for a long time. The total number of patients admitted during this period of 
time was 365, of whom approximately 215 received corticotropin and adrenal 
steroids. These figures indicate that the mortality of perforation in_ steroid 
treated patients was 1.3%, as compared with 2.5% in the presteroid era. This 
difference is not necessarily significant statistically. [ven if it were, the results 
could not be accredited to corticotropin and steroids because so many factors in 
medical management have improved in recent years, including better dietary 
management, regulation of fluid and electrolyte balance, and control of infection. 
Nevertheless, these figures indicate, at least, no rise in mortality from perforation 
of the bowel in ulcerative colitis since the advent of corticotropin and the adrenal 
steroids, 

This analysis of mortality from perforation does not reflect the entire problem. 
Pericolitis with peritoneal irritation is diagnosed frequently during acute stages of 
the disease, and the patient eventually recovers. The frequency of this clinically 
diagnosed complication is very difficult to estimate because of lack of conclusive 
evidence. In our experience, many patients with peritoneal irritation and occa 
sionally a localized inflammatory mass responded to corticotropin and_ steroids, 
together with other treatment. 

Corticotropin and adrenal steroids are known to depress new growth of all 
elements of connective tissue. In the experimental animal, as well as in humans, 
there is sufficient evidence that these drugs may delay the formation of granulation 
tissue and inhibit proliferation of fibroblasts, accumulation of leukocytes, and 
new formation of capillaries. Histologic study of material from our necropsy 
cases reveals, however, that the peritoneal reaction in patients with ulcerative 
colitis was not very pronounced, even in the presteroid era. Conversely, there was 
adequate inflammatory response and fibrovascular tissue formation or leucocytic 
accumulation in our three cases, treated with corticotropin and adrenal steroids. 
These facts are not surprising. Baggenstoss * noted a fibrosing effect of cortisone 
in patients with polyarteritis nodosa, and Klemperer * observed an increase in 
formation of collagen fibers in cases of systemic lupus erythematosus during 
corticotropin treatment. Others *° have found a delay in corticoid action of four 
days’ duration in the experimental animal. Sections taken from animals treated 
with cortisone and subjected to a variety of stimuli of mechanical, inflammatory, 
and toxic nature did not show appreciable differences in histologic appearance 
from controls. We observed ® good wound healing in patients after prolonged 
corticotropin and adrenal steroid treatment, provided they were in good nutritional 
state at the time of surgery. 

These data suggest that the threat of perforation of the colon during the use 
of corticotropin and steroids is not serious and does not contraindicate the use of 
these compounds, provided the indications are otherwise acceptable. This view 
is shared by many observers and was reemphasized recently by Crohn et al.?. The 
hazard of complications during steroid therapy, in our experience, diminishes 
further if steroids are withheld until anemia, hypoproteinemia, and electrolyte and 
fluid balance are restored to normal by appropriate therapy, and adequate amounts 
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of sulfonamides are prescribed concurrently. The adrenal steroids probably 
should not be administered in the presence of pronounced dilatation of the colon, 
often indicative of severe inflammation of the bowel with destruction of the 
muscle layers. Dilatation of the colon to a diameter of 9 em., as suggested by 
Lowman and Davis,” might be utilized as a critical index of impending perfora- 
tion, and steroids should be withheld under such circumstances. This approach 
probably would take into consideration the recent warning concerning the use of 
steroids in ulcerative colitis expressed by Brooke ® and the experience with this 


type of therapy in the controlled study sponsored by the British Research 


Council!” 
MosuHeE B. GotpGraBer, M.D. 
Josern B. Kirsner, M.D., Ph.D. 
WALTER L. PALMER, M.D., Ph.D. 
Department of Medicine, 
The University of Chicago, 
Chicago 37. 
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Clinical Significance 


It is inherent in most fields of investiga 
tion that problems which can be expressed 
in quantitative terms are the most actively 
pursued, Quantitation permits planned con 
trolied experimentation susceptible to logical 
reasoning, with eventual understanding. In 
hematology, techniques for quantitation of 
normal and abnormal erythropoiesis have 
been developed, and knowledge concerning 
red cell disorders has increased concurrently. 

Similar techniques for the study of leuko 
poiesis and leukocyte life span and distribu 
tion in normal and abnormal states have only 
begun to be developed. Part of the difficulty 
in expressing leukocyte physiology in the 
same quantitative terms as for the red cell 
lies in the fact the leukocyte is not confined 
to the intravascular circulation. Labelled red 
cells can be followed until their death by 
sampling the peripheral blood at intervals. 
The leukocyte, on the other hand, is more 
difficult to label and, if transferred into a 
recipient, disappears from the circulation 
almost immediately. It is clear that the time 
spent within the circulation is not a valid 
measure of the total life span of the leuko 
cyte under normal conditions. 
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Newer Concepts in Leukocyte Physiology and Their 


CHARLES G. CRADDOCK Jr., M.D.; SEYMOUR PERRY, M.D., and JOHN S. LAWRENCE, M.D., Los Angeles 


It is for such reasons as these (see above ) 
that an analysis of existing data concerning 
leukocyte physiology in the normal state 
seems indicated. This will be attempted in 
this paper along with the presentation of a 
concept dealing with myeloid or neutrophilic 
leukocytes based on recent investigation. 
The main advantage of formulating a con 
cept lies in its stimulation of thought and 
investigation; it offers a starting point for 
further validation and clarification or 
refutation, 

The myeloid leukocyte is a separate inde 
pendent unit capable of functioning extra 
vascularly; indeed, it probably performs 
most of its normal duties in this locale. The 
peripheral blood represents a medium for 
transportation and distribution of leuko 
cytes. The number circulating at any one 
moment depends upon both the rate of entry 
and the exit from the blood, Of course this 
enormously complicates the mathematical 
quantitation of leukocyte life span. 

Recent researches have attempted to define 
the life span of the leukocyte by isotopic 
labelling of the desoxyribose nucleic acid 
(DNA) moiety of the cell. These studies 
are based upon the widely accepted premise 
that the synthesis of DNA; hence, the in 
corporation of the isotope therein occurs 
early in the process of cell growth, and, 
once the cell reaches maturity, there is no 
metabolic turnover of DNA, Furthermore, 
the total amount of DNA is the same in all 
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mature cells with haploid chromosomal di- 
vision. Hence, a cell labelled in its early 
stages of development remains labelled until 
its death. By sampling the circulating leuko- 
cytes at intervals after administration of the 
isotope, extracting the DNA fraction, and 
calculating the specific activity a curve is 
obtained indicating the rate of appearance 
and disappearance of these labelled cells. 
Using the same mathematical formulations 
applied to N?*-glycine-labelled erythrocytes 
the life span of myeloid and lymphoid leuko- 
cytes has been reported. Lymphocytes ap- 
parently may live as long as 100 to 300 
days,’* although a certain percentage seem 
to die after only a few days. Myeloid leuko 
cytes appear to survive a matter of 13 to 20 
days.'* The calculation of such life-span 
data is done without any intimate knowledge 
of the dynamics of the extravascular mass of 
leukocytes. The size, distribution, ete. 
of the extravascular pool remain unknown.* 
Whether leukocytes migrate back into the 
circulation, having once left the same, is 
speculative. There is some evidence that 
such does not occur,’ at least in the case 
of the myeloid leukocyte. At present it 
seems advisable to express such data as “the 
duration of the intravascular phase” of the 
total survival time 

The time elapsed between administration 
of the isotope and the appearance in the 
peripheral circulation of myeloid leukocytes 
whose DNA contains the isotope represents 
the duration of the intramedullary phase of 
leukocyte survival time, During this four- 
to six-day interval the myeloid leukocyte is 
formed from its progenitors, matures, and 
enters the mass of mature myeloid cells in 
the marrow cavity, which is gradually re- 
leased into the circulating blood. It is about 
this intramedullary phase of myeloid leuko- 
cyte physiology that most of the present 
discussion will center, 

The length of time leukocytes remain in 
the peripheral blood undoubtedly varies 
greatly, depending upon the need for leuko- 
cytes in various body tissues. Certain num- 
bers of leukocytes are lost constantly 
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in excreta and secretions. Inflammatory 
changes call forth large increments in the 
expenditure of leukocytes. An ounce of 
thick purulent exudates may contain more 
myeloid leukocytes than normally circulate 
in the blood at any one time. The inflamma- 
tory stimulus promotes the more rapid 
migration of leukocytes from the marrow, 
through the blood, and into the tissues. Such 
rapid mobilization of large numbers of 
leukocytes in inflammation raises a number 
of questions: 1. Where are the reservoirs 
which contain leukocytes used in such pro- 
fusion so rapidly? 2. What is the extent of 
these reserves, and can they be depleted? 
3. What alterations occur in these reserves 
in disease, nutritional deficiencies, etc.? 4. 
What are the stimuli controlling the rate of 
mobilization of the reserves, and what is 
their mode of action? 

By employing a procedure denoted leuko- 
pheresis and a technique for DNA labelling 
and extraction,®:® evidence has been obtained 
from animal experiments which shed some 
light on the first two questions (above). 
The following points have been established 
by experiments of this type. 


1. The rapid induction of severe leuko- 
penia (less than 2000 cells per millimeter *) 
calls forth the release of leukocytes into the 
circulation at a rate far in excess of the basal 
rate (e. g., the rise in leukocyte level after 
leukopheresis may be as great as 10" 
cells per hour.) 

Ixven if prolonged and/or repeated leuko- 
pheresis is performed in the normal dog, 
this acceleration in delivery of cells occurs. 
Characteristically, the cells involved are 
morphologically mature, and no appreciable 
“left-shift” occurs unless the procedure is 
repeated for several days (maximal imma- 
turity is seen five days after instituting leu- 
kopheresis). The accelerated entry of 
leukocytes after induction of leukopenia 
results in a linear rise in circulating leuko- 
cyte level which begins about one hour after 
the depletion is terminated and continues 
for four to eight hours until a new maxi- 
mum circulating blood cell count is estab- 
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Response to a single acute leukopheresis in a dog 


lished, usually two and one-half to three and 
one-half times the baseline level (igure ). 
There are several points about this typical 
acute response which will be elaborated upon 
later. 

The same pattern of leukopenia followed 
by progressive leukocytosis involving mature 
neutrophils occurs after the intravenous in 
jection of killed typhoid bacilli? It is 
presumed to occur after the intravenous 
injection of any foreign protein or similar 
substance. Indeed, scrutiny of reports in the 
older literature on the production of fever 
and leukocytosis by this method reveals that 
the leukocytosis is preceded by a brief leuko 
penia. Unless blood cell counts are performed 
at frequent intervals after the injection, the 
leukopenia will, of course, be overlooked. 
It has been repeatedly observed ** that intra- 
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venous injection of typhoid bacilli and 
similar material results margination, 
sludging, agglutination, and adhesion of cir- 
culating leukocytes. Presumably, this “re- 
moval,” even if temporary, stimulates the 
accelerated entry of other neutrophils into 
the circulation. 

2. The chief, if not the sole, reservoir for 
leukocytes contributing to this type of acute 
leukocytosis is the bone marrow. 

This has been established in two ways. 
l‘irst, irradiated animals continue to respond 
in a manner qualitatively similar to normal 
until their marrow is depleted of all cells, 
following which there is no response despite 
the presence of large numbers of leukocytes 
extravascularly at sites of infection and in 
flammation (e. g., lung and bowel). Second, 
taking advantage of the period after isotope 
administration when the DNA of intramed 
ullary cells is labelled, whereas that of the 
cells in the peripheral circulation is not, it 
can be shown that the cells which contribute 
to the acute leukocytosis following leuko 
pheresis or typhoid vaccine are released 
the highly labelled intramedullary 
compartment. We do not interpret these 
findings as meaning that accelerated release 


from 


of cells from the bone marrow is necessarily 
the only mechanism of neutrophilic leuko 
cytosis. Fluctuations in the peripheral white 
cell count may oceur as a result of redistri 
bution of sequestered cells to and from such 
organs as the spleen and lung. However, the 
type of leukocytosis under discussion does 
not depend on extramedullary reserves of 
cells, 

3. The size of the intramedullary reserve 
of mature leukocytes (i. e., of the band or 
polymorphonuclear variety) is many times 
larger than the total number of circulating 
cells. 

Although the techniques employed did not 
permit precise quantitation of the marrow 
myelocytic reserve, we were unable to de- 
plete it in normal animals despite prolonged 
removal of circulating cells in numbers 
many times the total number originally cir- 
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culating. Furthermore, the marrow reserves 
of animals subjected to large amounts of 
x-rays, in whom replacement by growth was 
ablated, could only be depleted by the re- 
moval of huge numbers of cells. The addi- 
tional leukocytes through the 
damaged intestinal wall contributes another 
large drain on available leukocyte reserves 
in such heavily irradiated animals. 


loss of 


Yoffey,’” employing a method closest to 
true quantitation of the total numerical size 
of the marrow in guinea pigs, calculates the 
marrow myelocytic mass to be 100 times the 
mass of circulating neutrophils in this spe- 
cies. Such an estimate seems quite reason 
able to us for the dog. 
mass of mature myeloid neutrophils repre 
sents a large reservoir of cells which may 
be released at varying rates, depending upon 
the peripheral demand for cells. The impor- 
tance of this reserve in the development of 


In any event, the 


leukocytosis is obvious. 


4. The acceleration in actual production 
of new leukocytes requires a period of five 
days to reach its maximum in the dog. 

The evidence for this statement is quite 
clear from the histologic study of the blood 
and marrow of animals subjected to repeated 
leukopheresis for several days. 

In view of this delay before myelocytic 
hyperplasia fully develops, the importance 
of the large intramedullary reserve of leuko 
When other 
inflammatory agents increase the peripheral 
utilization of leukocytes, the immediate need 
is met by the marrow leukocyte reserve. The 


cytes is clear, infection or 


reserve is sufficiently large to meet even 
extraordinary demands for leukocytes. 
Doubtless, the acceleration in leukopoiesis 
begins soon after the stimulus for more cells 
reaches the marrow; however, true hyper 
plasia with the production of more leuko 
cytes per unit of time requires five days to 
become fully manifest in the dog. This 
delay does not seem surprising when one 
considers the delay before effectively in- 
creased erythropoiesis occurs after hemor- 
rhage. Erythroid hyperplasia requires three 
to five days to become fully manifest. 
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5. The height of the peripheral blood 
leukocyte count and the rate the maximum is 
attained after leukopheresis®® (and after 
typhoid vaccine leukopenia*) depends, to 
some extent at least, on the size of the intra- 
medullary leukocyte reserve. 

This important finding is based upon the 
experiments in normal and irradiated dogs. 
It was noted, first, that the normal dog leu- 
kopheresed daily attained a roughly similar 
maximum plateau for the first three days. 
After this, the normal dog’s leukocyte count 
rose even higher, as a reflection of myeloid 
hyperplasia. An dog 
would attain a lower maximum on the third 


occasional normal 
day than on the first, suggesting that the 
reserve had been slightly depleted by the 
repeated leukophereses. 

The most suggestive evidence for this 
relationship is derived from leukopheresis 
of animals subjected to moderate doses of 
whole-body x-ray, i, e., 125 r, which, in 
the dog, is sufficient to produce leukopenia 
at about two weeks after exposure with sub- 
sequent complete recovery of the animal.* 
If leukopheresis is done on such an animal 
at the time his leukocyte count is 2000 per 
cubic millimeter, the level can be reduced 
to zero quite easily. However, if the white 
cell count is followed closely thereafter, it 


will be observed to return slowly to the base 


*It is apparent from our experiments that 
following heavy whole-body irradiation the rate 
at which severe leukopenia develops depends not 
only upon the damage to leukopoiesis but upon 
the rate at which leukocytes are being used periph 
The latter 
amount of tissue damage, especially in the intes 


erally depends primarily on the 


tine. It can be shown by isotopic studies that in 
irradiated animal leukocytes 
from the marrow and through the peripheral blood 
The 


therefore, 


the heavily move 


more rapidly than normally. rate at which 


leukopenia develops varies, with the 
extent of damage to the intestine and other organs 
as well as to the marrow. This, in turn, depends 
radiation delivered and the 


upon the amount of 


species sensitivity. In the same species and under 
controlled conditions an amount of x-ray sufficient 
leukopoiesis but 
marked peripheral tissue destruction should cause 
a more gradual leukopenia than a larger dose 
which accomplished destruction of both 
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line and then continue to a new maximum. 
In other words, quantitatively such an ani- 
mal’s response is similar to the normal but 
much slower and smaller. 

If this relationship can be shown to hold 
true, then methods for estimating the size 
of the marrow myeloid reserve should be 


forthcoming. 
Comment 


Nothing has been said in the foregoing 
presentation of results concerning the last 
two questions in the introductory remarks 
(3. What alterations occur in these reserves 
in disease, nutritional deficiencies, ete.’ 4. 
What are the stimuli controlling the rate of 
mobilization of the reserves, and what is 
their mode of action’). Very littke more can 
be said about these problems than that they 
are being explored. Knowledge of this type 
should have particular value in the under 
standing of blood dyscrasias. 

Despite the lack of “practical” data pre- 
sented, there are several aspects of this work 
which should be correlated with clinical 
phenomena, if possible. 

Of the tests routinely used, the peripheral 
blood leukocyte count is generally accepted 
to be the most sensitive indicator of marrow 
damage by radiation and other myelotoxic 
agents. The development of leukopenia in 
patients receiving chronic x-ray therapy, in 
the absence of other disease processes pro 
ducing leukopenia, is generally accepted as 
indicative of marrow damage. In view of 
the data presented, it would seem that the 
appearance of marked leukopenia would re- 
flect rather severe marrow damage, since it 
would follow depletion of the marrow leuko- 
cyte reserve. More work employing stimu- 
lation of leukocytosis, estimates of marrow 
leukocyte reserves, and rate of entry of 
leukocytes from the marrow to the blood is 
needed to clarify this point. It is reasonable 
to believe that more sensitive methods of 
estimating marrow reserves will evolve from 
such studies. 

A related problem is the sudden, unex 
pected severe leukopenia which is observed, 
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not infrequently, in patients receiving chron- 
ic irradiation or other potential myelotoxic 
agents. Such a development is not surpris- 
ing when considered in terms of known 
leukocyte dynamics. The level of leukocytes 
circulating at any one time represents a 
balance between leukocytes entering and 
leaving the circulation. It does not reflect 
the duration the leukocytes spend within the 
circulation. If disease or radiation (or 
drug) damage has increased the rate at 
which cells leave the circulation, then the 
release of the blood from the 
marrow reserve must accelerate to maintain 
the peripheral white cell level and supply the 
peripheral need. A combination of factors 
(i.e., suppressed leukopoiesis and acceler 
ated peripheral utilization of leukocytes ) 
could lead to rapid depletion of the intra 
medullary leukocyte reserves. The imposi 
tion of a slight increase in the demand for 
leukocytes (e. g., an infection or injury to 
the intestine) could then quickly exhaust 
the remaining available stores of leukocytes 


cells into 


and produce profound leukopenia. 

The converse picture is also often ob 
served after marrow damage; this is, the 
persistence of leukopenia despite a morpho 
logically active marrow. Dogs subjected to 
large doses of x-ray, for example, show a 
cellular, immature marrow during the period 
of recovery from radiation injury despite 
marked, persistent leukopenia. These ani 
mals may be fully recovered the 
radiation effect insofar as appetite, weight 
gain, gastrointestinal function, and general 
vitality is concerned. One possible explana 
tion for this phenomenon is that the marrow 
reserve of mature leukocytes is still unre 
plenished, and, as previously stated, the 
peripheral blood leukocyte level seems re 
lated to the numerical size of this reserve. 
Such a concept may help to explain the 
frequently observed discrepancies between 


from 


marrow morphology and peripheral blood 
picture, 

Similar reasoning may be applied to the 
phenomenon of leukopenia in certain in 
stances of severe pyogenic infection. It will 
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A 
be recalled that after the induction of 
marked leukopenia by leukopheresis there is 
a period of about one hour before the 
peripheral leukocyte count begins to rise.+ 
This is despite the fact that isotope studies 
indicate that cells were entering the blood 
at an accelerated rate during this time. In 
other words, the increased rate of entry was 
offset by an accelerated egress of cells. If 
leukopheresis is continued at this time, the 
leukopenia persists as long as it is continued 
(and for an additional hour after stopping ). 
There would seem, therefore, to be a “prim 
ing” or “filling” of some peripheral area 
with leukocytes which must occur before the 
blood leukocyte count rises. The meaning 
and dynamics of this phenomenon are not 
Nonetheless, its occurrence demon- 
strates for the 
leukopenia of “overwhelming” pyogenic in 
fection which imposes a sudden, massive, 


clear. 


one possible mechanism 


and continuing demand for leukocytes on a 
marrow probably not entirely normal from 
a functional standpoint. 

The marrow, blood, and tissue distribu 
tion under normal conditions show sharp 
differences between the myeloid leukocyte, 
the the These 
differences are interesting teleologically, The 


red cell, and platelet. 
erythrocyte mass, which is almost totally 
extramedullary and intravascular, can be 
quantitatively depleted by phlebotomy. There 
are no large extravascular reserves (other 
than the relatively small splenic pulp) which 
can rapidly replenish the lost red cells. 
Replacement comes gradually, predictably, 
and in an orderly fashion from accelerated 
erythropoiesis. 

In the case of the leukocyte, however, 
hemorrhage, even if exsanguinating, repre- 
sents a loss of white cells which is relatively 
insignificant in view of the huge stores of 
mature myeloid leukocytes. Replenishment 
occurs within hours and involves merely a 
slight shift of the marrow leukocytic reserve 
toward the periphery. The distribution of 
myeloid leukocytes is not geared to main- 

+ This delay is not observed unless leukopenia 
of less than 2000 per cubic millimeter is induced 
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taining the level in the peripheral blood. 
Rather, it is geared to the utilization rate 
in the tissues, the blood representing a 
transporting medium. The large intramedul- 
lary reserve of mature leukocytes appears 
eminently suited to meet rapidly fluctuating 
peripheral demands. 


The platelet appears to occupy a position 


intermediate between the red cell and the 
leukocyte.'! There is a marrow reserve of 


platelets sufficient to replace those circulating 
about once or twice. This reserve is not 
usually depleted seriously by hemorrhage. 
However, leukopheresis (or thrombocyto- 
pheresis) readily depletes it.’ This fact has 
been shown to have clinical implications.’*"* 

Although there remains a great deal to be 
learned about the normal physiology of 
leukocyte distribution, turnover, and leuko- 
poiesis, it is hopeful that in the near future 
the dynamics may be expressible in quantita- 
tive terms, as in the case of the red blood 
cell. 

Summary 


Recently acquired evidence clarifying the 
importance of the intramedullary reserve 
of myeloid neutrophilic leukocytes re- 
viewed, This 
many times larger than the total number 


reservoir of mature cells, 
of circulating leukocytes, is the means by 
which an immediate demand for leukocytes 
is met. A rapidly developing leukocytosis 
does not depend upon growth processes; 
indeed, a period of some five days elapses 
before accelerated leukopoiesis becomes fully 
manifest. 

The height to which the peripheral blood 
leukocyte level can rise following maximum 
stimulation of leukocytosis depends in large 
measure on the size of the marrow leukocyte 
reserve, 

Some of the possible clinical implications 
of this concept of leukocyte physiology are 
discussed briefly. 
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The Place of the Betatron in Radiotherapy 


LEWIS L. HAAS, M.D.,} Chicago 


The 23 mev betatron has been in medical 
use at the University of Illinois since 1949. 
It is our experience that the majority of 
the medical profession has still only very 
vague ideas about the clinical possibilities 
and limitations of this megavoltage therapy. 
I try to outline here our present views about 
the possible indications and expectations af 
ter seven years’ experience. 

When we started we did not expect a 
dramatic change in cancer cure by the use 
of the 
pathological point of view, the irradiation is 


new type of radiation. From a 
a local treatment, while the cancer is very 
frequently a systemic disease at the time of 
the irradiation. Either it is multifocal in 
origin, or cancer cells have already spread 
into the iymphatie or vascular pathways of 
treatment cannot 


generalization. A_ local 


cure a cancer which is not localized. From 
a biophysical point of view, the biological 
effect of all kinds of 
upon the same common process 


radiations is based 
on ioniza 
tion in the body atoms. Accordingly, no 
qualitative difference in biological effect may 
be expected. The same type of cancer cells, 
the same normal tissues are radiosensitive 
to betatron irradiation as to conventional 
x-rays, to cobalt bomb, to electron beam, or 
to any other known or unknown irradiation. 

However, one factor may produce signif 
icant quantitative differences in the clinical 
effects—the different depth dose distribution 
in the body. 

There is no competition among the various 
radiotherapeutic equipments. The problem 
is not which equipment is better, but rather 
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which produces in a_ specific individual 
tumor localization the optimal physical depth 
dose distribution. In some localizations the 
betatron gives a better dose distribution; in 
others, the conventional x-rays, or the cobalt, 
or other radiations, 

The question is, in which localizations do 
we prefer the betatron above the conven 
tional x-rays? 

The betatron produces two types of radia 
tion: (a) high-energy x-ray beam and (b) 
high-energy electron beam. Their depth dose 
distribution is entirely different, accordingly 
also their indications. 
shows the difference in dose 
400 kyvp 
conventional x-rays the maximal dose is at 
the surface, it fast, and in 10 
cm. depth the dose is below 40%. At the 


Figure 1 
distribution. At the curve of 


decreases 


curve of 23 mev betatron x-rays the dose 
is insignificant at the surface and remains 
relatively low in the first 3 em., reaching the 
maximum in 4 cm. depth. The decrease is 
slow, and in 10 em. depth the dose is: still 
about 80% 
curve of 


of the maximum. The electron 


beam our betatron arrangement 


10 5 20 25 
Depth in centimeters 


Fig. 1.—Difference in dose distribution between 
conventional x-rays, betatron x-rays, and electron 
beam, 
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BETATRON IN RADIOTHERAPY 


Taste 1.—Advantages of Betatron X-Rays 


Biological 


Physical 


1. Higher tumor dose 
2. Less damage to skin and 
subsurface tissues 
Fewer general symptoms; 
less reaction and damage 
in healthy tissues 


. Greater penetration 

2. Lower dose in surface 
layers 

. Insignificant side-seattering; 
sharper field limitation; 
less volume dose per tumor 
dose 


3. 


4. No bone necrosis; 


Less bone absorption 
less dose reduction by bone 


4. 


shows that the absorption is rather homo- 
geneous up to a certain depth, and beyond 
the required depth it drops down rather 
rapidly. 

Table 1 lists the possible advantages of the 
high energy x-ray beam of the betatron 
conventional x-rays: (a) greater 
penetration—one can deliver a high tissue 
dose to any depth of the body; (>) lower 
dose in the superficial body layers, there 
fore damage of the skin and subsurface 
cannot be expected, even after excessive 
side-seattering, 


above 


dosage; (c) insignificant 
therefore the beam is sharper limited, the 
normal tissues outside of the field will not 
be damaged, and general side-effects are also 
less; (ad) less absorption in bones, therefore 
the risk of bone necrosis and bone marrow 
depression is less and interposed bone does 
not reduce the tumor dose. Accordingly, our 
indications for betatron x-ray therapy may 
be divided into three groups (Table 2). 


Indications for Betatron X-Ray 
Therapy 


A. The main indications are deep-seated 
lesions, such as in the lungs, esophagus, 


POST RADIATION SURVIVAL IN APICAL LUNG CARCINOMA 


Betatron X-Rays 


2.—Indications of 


TABLE 


Location Advantages 


A. High tumor dose; 


A. Deep-seated tumors, as 
lung, esophagus, abdomen 


ind subsurface 


less skin 
reaction 


Less skin and subsurface 
reaction, 


Less deep-seated tumors 
as brain, spine, 
oropharynx, larynx 


less reaction and damage 
in nearby normal tissues 


More uniform and higher 
dose in all lesions 


Very extensive or general- 
ized lesions (palliative 
spray radiation) 


abdomen, because a greater tumor dose can 


be given with less skin and subsurface re 


action, 
B. 

seated lesions to which conventional 

also may deliver an adequate tumor dose, but 


Potential indications are less deeply 
X-ray 


the reactions and damages are less, due to 


low surface dose, insignificant side-seatter 


ing, and low bone absorption; such localiza 
tions are, e.g., brain, spine, oropharynx, 


larynx. 

C. In the third group local radical treat 
ment longer the 
disease is too extensive or generalized. 
try palliation by spray 


no feasible because 


Is 


In 


selected we 
irradiation of large body segments or of the 
total body. The betatron more 


homogeneous absorption in large body parts, 


Cases 


secures 


a higher tumor dose in all lesions, and less 


bone marrow depression than conventional 


X-rays. 

A. Deep-Seated Within 
main indications of deep-seated lesions we 
Different 


the 


Lesions 


treated 51 cases of lung tumors. 


types and stages responded differently to the 


Stage R 3691/2 24 30 36 48 months 
2-4 |X-ray M#32.4 mos. 
(No metast)|Betatror M 
M 2.—Postirradiation 
5 X-roy| = survival in apical lung 
(With metast)Betatron carcinoma 
Toto! | M= 196 mos. 
Totron, 174) 
——-+ |5 mos 
> 3|mos 
Untreated 
Literature (after Dy M 


Hlaas 


A 


betatron radiation. In three types the results 
were very impressive. 

1. The first type are the tumors arising 
from the apex, which are regarded in the 
the worst and most 
lung cancer, In 


literature as 
resistant types of 
experience, this type yielded, surprisingly, 


the best results. Figure 2 shows that our 


world 
our 


patients who died without initial metastasis 
survived 17 months to 4 years after irradia- 
tion, in average, 32.4 months; our conven- 
tional x ray-treated CASES, only 3-9 months 


(except for one odd case, living and well 
over 11 years). Two betatron cases (from 
ten) are living without tumor evidence for 
over two and three and one-half years, Of 
three autopsied cases, no residual tumor was 
found in the lung in two cases. 

2. the type the 
bronchial lesion is small or clinically un 


second primary 
detectable, and a large secondary tumor mass 
in the upper mediastinum predominates. In 
our cases the lesions disappeared, and the 
clinical symptoms, including superior vena 
cava syndrome, regressed, Autopsy in two 
cases revealed no residual tumor in the irra 
diated area. 

3. The third group with good response is 
formed by central occlusive bronchial tumors 
with massive atelectasis. A rapid resolution 


of the occluding bronchus tumor occurs 


hip Central oeclusive bronchial tumor 


M. 


A, before irradiation. 
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frequently, resulting in reaeration of the 
atelectatic lung field and in dramatic clinical 
relief with useful and prolonged life of 
various duration. Figure 3 demonstrates 
such a case before and after irradiation. 

In two other groups, the results are less 
favorable, owing to their far-advanced stage. 

4. In the fourth group unresectable 
regional structures of vital significance and 
pathways of generalization are involved, 
usually already with latent spread. 

5. The last and, regrettably, the largest 
group comprises the entirely hopeless cases 
in which the lesion is too widespread for 
radical irradiation or metastases are mani- 
fest. 

A significant prolongation of life in these 
two groups cannot be expected. In the 
fourth group, the prolongation was moder- 
ate. In the fifth group, the average survival 
was close to that of the untreated cases. In 
spite of these experiences we irradiate the 
great majority of the cases also in these 
A regression of the 
prolonged 


two groups. local 


tumor, clinical remission, and 
survival may occur occasionally also in these 
advanced cases. 

On the other hand, the radiation results 
should be evaluated not only in terms of 
survival, but also in terms of palliation. 


Following with human sympathy the long 


B, after irradiation. 
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POST RADIATION PALLIATION IN LUNG CARCINOMA 


Group I I m Ww Vv 
100- bb bb 
4 bb b 
60+ b 
4 
60- b x 
4 x 
6 
204 * b b x 
x x 
4 
04 x 
b = Betotron A+Clinical 
X= X-ray «Rtg. regression 
Cc Survival >i yr 
Fig. 4.—Postirradiation palliation in lung car- 


cinoma. 


death struggle of these unfortunate patients, 
one cannot appraise highly enough the 
temporary relief and shortening of their 
terminal suffering by the irradiation. | il- 
lustrate the situation with the case of a 
physician, incapacitated already with cardiac 
extension and distant metastasis; after ir 
radiations the tumors decreased; he regained 
his strength and hope and resumed his 
practice for months until the sudden termi 
nal evolution, which lasted only for eight 
days before his death. 

l‘igure 4 shows the percentile achievement 
of the irradiation in terms of clinical pallia- 
tion in the A columns and roentgenological 
regression in the 2 columns, compared with 
the results of conventional x-rays. In all 
groups the betatron results were far superior 
to the conventional x-rays. In the two 
advanced types, the rate of palliation was 
less but still respectable, even if the duration 


was frequently shorter. 


Postirradiation 


TABLE 3. 


Group ‘Therapy No Months 


Kange 


Betatron 10 $- 4s 
X-ray $—Y 

I Betatron 4 4.5—16 
X-ray 

Betatron 5—>13 
X-ray ~ 1— 46. 

IV Betatron 10 2.5—>14 
X-ray 26 0-26 

Betatron 20 

101 


X-ray 


Haas 


Palliation 


Post-Therapy Survival 


Table 3 shows the percentages of clinical 
and roentgenological regression in figures. 
The favorable effect in many cases justifies 
the unsuccessful irradiation in other cases, 

The experiences are also similar in treat 
ing esophageal carcinoma. Nearly all of our 
cases were saved for us by surgeons in 
far-advanced hopeless stage. Of 18 treated 
cases, 1 is living and well over three and 
one-half years later without In 
contrast with treatment of lung carcinomas, 
we prefer the irradiation to radical surgery 
because the surgery does not offer better 
offer better 


disease, 


results; irradiation would a 
chance if it could be performed in earlier 
stages, in which radical surgery is usually 
The modifies — the 
lesion even if. it the 
regressed, and the lumen becomes patent, 
wider, and Of four 
cases, two died without esophageal tumor; 
in two other cases active lesion was found 
only below, outside of the irradiated seg 
ment. We hope that earlier indications and 


changes in our techniques will increase the 


performed. radiation 
is not cured; tumor 


smooth. autopsied 


number of cures. 

Concerning abdominal lesions, our opinion 
is still in abeyance. We treated cautiously 
only a limited number and diversified cases, 
anticipating the possibility of considerable 
general and bowel reactions and radiation 
damages by the high exit dose. 

B. Less Deeply Seated Lesions..-The 
second group of potential indications com 
prises the less deeply seated lesions, mainly 
We treated 29 


brain tumors, diversified as to location and 


in the head and neck areas. 


in l’ulmonary Carcinoma 


Palliation (Complete or 
Partial Regression 


Clinical Radiological 
Mean No. % No, % No 
6 ! 12.5 4 47 4 47 

( ( ) 4 i ( 

! ) 4 4 

17 $ $7.5 5 62.5 4 Ww 
7.7 2 2 7 70 
9.4 4 116 M4 M 7 27 
6.2 $ 4 35 24 
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histology. Therefore the number is inade- 
quate for conclusions concerning curative 


results. However, the immediate effect was 


more impressive, the skin reactions and 
other side-effects were much smaller, and 
several patients had longer and more useful 
survival than after equivalent doses of con 
ventional x-ray. The favorable differences 
may be due to more homogeneous distribu 
tion in the tumor, to sharper beam localiza 
tion by lack of side-seattering, and to lower 
surface dose. 

In some patients autopsy revealed after a 
useful asymptomatic life of one to one and 
one-half years that radiation damage of the 
brain was the cause of death, without viable 
tumor residual, findings similar to those in 
our conventional x-ray experiences, There 
fore we decreased our brain tumor dose, and 
we rarely give second courses of treatment 
if the residual tumor or recurrence is not 
proven, 

In 24 cases of oropharyngeal and neck 
carcinoma we observed similar advantages : 
significantly less discomfort for the patients, 
skin risk of bone and 
cartilage damage; ce. g., of 10 larynx cases, 


less reaction, less 
7 are living and well, one over five years 
later. 

C. kaxtensive or Generalized Disease 
The third group of potential indication are 
formed by cases with widespread or general 
ized cancer, Thirty-eight incurable patients 
have been exposed to spray irradiation tech- 
niques with palliative intention. The aim 
was to slow down the progress of the dis 
ease, prolonging life and = shortening the 
most miserable period of the terminal stage. 
We observed in a few cases excellent pallia- 
useful life of months, 
especially in the more radiosensitive types of 


tion, with many 
tumors. 

The side-effects are in principle similar 
to those of conventional x-rays. However, 
the and 
damages are in general less if the same 
If the side-effects 
are more intensive, it is not characteristic 
of the betatron itself but is due (1) to the 


as mentioned above, reactions 


tumor dose is delivered. 
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higher tumor dose delivered, (2) to the 
fact that the patients live longer to develop 
complications, and (3) to more careful pre- 
and postmortem examination of the betatron 
cases. Normal tissues are unavoidably ir- 
radiated if they are so close to the tumor 
that they have to be included in the maximal 
tumor dose area or in the path of the beams. 

The skin reaction of the betatron x-rays 
is negligible, even after excessive dosages, 
while in low-voltage electron-beam 
therapy it may be a limiting factor. Fibrous 
induration of the deeper subcutaneous tis- 
sues may occur, largely due to traversing 
exit beam. This may be significant particu- 
larly in apical lung tumors, affecting the 
brachial plexus. Mediastinal irradiation, 
e. g., in bronchogenic carcinoma, may lead to 
atrophy and thinning and later to perfora- 
tion of the esophagus, especially if it was 
involved originally. it may lead to 
different degrees of radiation fibrosis. In 
esophageal carcinoma, radiation pneumonitis 
Perforations or 


also 


or fibrosis may occur. 
hemorrhage of the esophagus may be due 
to weakening of the wall by tumor invyolve- 
ment, with postradiative disappearance of 
the supporting tumor tissue. Irradiations of 
brain or cord tissue may result in degenera- 
tion and necrosis of nerve tissue within the 
tumor or in the adjacent normal nerve. tis- 
sue. Pelvic irradiation may produce colitis 
and stenosis of the sigmoid colon or other 
bowel segments. did not 
occur in any of our cases. Cartilage necrosis 
was observed in the trachea in a single case 
of mediastinal irradiation. However, these 


Jone necrosis 


risks were not out of proportion to the 
chances of the patient’s benefit and are not 
higher than those occurring in equivalent 
dosages of conventional x-rays. In certain 
localizations, the patients have to accept the 
risks of late damages in view of the curative 
chances. It is preferable to die of late 
damages after one to four years of useful 
life than of carcinoma after only a few 
months if radiation damage of normal tis- 
sues cannot be avoided, In several tumor 
localizations it is still a research problem to 
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4.—Advantages of High-Energy 
Electron Beams 


Physical Biological 
1. Rather homogeneous ab- 1. Uniform regression in all 
sorption up to a certain layers of the tumor 
depth 
2. Sharp drop beyond this 2. Less discomfort; 
depth; 


no exit dose; faster and better recovery 
of reactions; 

small volume of irradiated 
normal tissue no radiation in adjacent 


organs (brain, lung, bowels) 


. Variable penetration for 
individual tumor depths 
. No bone necrosis 


3. Variable energy for 
different penetrations 
4. Less bone absorption 


determine the optimal field selection and 
time-dose relationship. We hope that the 
frequency and degree of late damages will 
be decreased in the future. 

In many lesions of the surface and sub 
surface the high-energy electron beam has 
great advantages (Table 4) the 
absorption is rather homogeneous to a cer- 
tain depth, and therefore the regression is 
gradual and uniform in all layers of the 
The dose drops down rapidly be- 


because 


tumor. 
yond the tumor; the radiation is limited to a 
small volume of normal tissue. Therefore 
the reactions are less extensive and subside 
much faster; the late damages are also 
less. This advantage is significant mainly 
when the protection of underlying tissues is 
important, such as brain, lung, and bowels. 
The desired depth can be regulated by the 
voltage from 3 to 8 cm. with our equipment. 
The absorption in bone, and therapy the 
risk of bone necrosis, is also less, 

that the 


x-ray and electron beam of the American 


It is an unfavorable situation 


betatron can be used only in alternating 
periods, not simultaneously. 
Our institution was the first which had 
the opportunity to work out the physical and 
biological aspects of the high-energy elec- 
tron beams and to introduce it for medical 
purposes. Our results on 55 cases are very 
impressive, and we feel that it is perhaps 
even a greater progress in clinical radiation 
therapy than the betatron x-rays; however, 


the area of indications is limited to lesions 


of the surface or subsurface 3-8 em. from 


Haas 


the surface, or deeper with suitable cross 
firing, as follows: brain, maxillary antrum, 
parotid gland, oropharynx (tonsil), larynx, 
skin, breast, lymph nodes, bones (sacrum, 
ribs). We used it mainly in cases of 
parotid, antral, tonsillar, larynx, glandular, 


and skin tumors. 


Summary 


The experiences of seven years confirmed 
our preliminary expectations: Megavoltage 
irradiation did not result in dramatic change 
in clinical cancer cure, but it offers a per 
centile improvement results treating 
cancers in certain localizations with less dis 
comfort and reactions. The advantages are 
largely related to different spatial distribu 
tion of The benefits and 
survivals should not be marred by risks of 


dose. increased 


radiation reactions and damages. These 
risks are not out of proportion to the chances 
of the patients and to adequately high dos 
We hope 


treatment 


ages with routine x-ray therapy. 
that gradual 
technique will bring further improvements 


improvements in 


in the results. 


Department of Radiology, University of Illinois 
College of Medicine, 840 S. Wood St. (12) 


REFERENCES 


1. Haas, L. L.; Laughlin, J. S., and Harvey, 


R. A.: Biological Effectiveness of High-Speed 
Electron Beam in Man, Radiology 62:845-850, 
1954 


2. Haas, L. L.; Harvey, R. A.; Laughlin, J. S.; 
Beattie, J. W., Henderson, W. J.: Medical 
Aspects of High Energy Electron Beams, Am. | 
Roentgenol. 72:250-259, 1954 

3. Haas, L. L.; Harvey, BR. A., 
S. S.: Radiation Management of Otherwise Hope 
less Thoracic Neoplasms, J. A. M. A. 154:323-326, 
1954 

Han LG, 


setatron 


and 


and Langer, 


Harvey, R. A.: Clinical 


Am. | 


and 


Aspects of Irradiation, Roent 


genol. 76:905-918, 1956 

5. Harvey, R. A.; Haas, L. L., and Laughlin, 
J. S.: Betatron Cancer Therapy, Radiology 58 :23 
34, 1952 


195 


ae 


Chemical Determination of Urinary Catecholamines 


An Aid in the Differential Diagnosis of Essential Ilypertension and 


Pheochrom ocytoma 


RICHARD J. HENRY, M.D., and CHARLES SOBEL, B.S., Los Angeles 


The classical description of patients with 
pheochromocytoma includes, as typical 
symptoms, paroxysmal hypertension, pallor, 
sweating, and tachycardia. It is now known 
that only a minority of patients exhibit such 


symptoms.'’* The majority of cases mani 
fest only a persistent hypertension and are 
difficult to differentiate from cases of essen 
tial hypertension. The proportion of pheo- 
chromocytomas among cases of hypertension, 
while small, is significant. Graham * encoun 
tered & cases, or 0.47%, 
toma among 1700 unselected patients with 


of pheochromocy 


hypertension subjected to bilateral Jumbo 
dorsal splanchnicectomy. If this percentage 
is correct, approximately 1 out of every 200 
cases of hypertension involves a pheochro 
mocytoma, It thus becomes important to 
have a highly specific method for the diag 
nosis of the latter disease. 

The pharmacologic tests, such as_ the 
histamine, benzodioxane, and phentolamine 
(Regitine) tests, are known to yield both 
false-negative and false-positive 
Since Engel and von Euler ® first pointed 
out in 1950 the diagnostic value of increased 
urinary output of epinephrine and arterenol, 
a number of investigations have supported 
the conclusion that the most specific test for 
pheochromocytoma is the determination of 
urinary catecholamines (epinephrine and 
arterenol ) 

Catecholamines can be determined by 
bioassay as well as chemical methods, but the 
latter are simpler and, therefore, less costly 
Von 


Iloding have obtained essentially the same 


than biological methods. Kuler and 


results by the two types of assay. 


Accepted for publication Feb. 16, 1957 
From Bio-Science Laboratories 


196 


Two types of chemical determination have 
been developed, both of which rely on final 
fluorimetric measurement. The first origi- 
nated in the work of Lund?" and 
hrlén ' and is the one most widely used. 
This technique can be used with blood as 
well as urine, but because of the relatively 
low concentrations of catecholamines or 
dinarily present, rather large amounts of 
blood are required, and a_ fluorimeter 
equipped with a photomultiplier must be 
used, The second type of fluorimetric meth- 
od is based on the ethylenediamine con- 
densation reaction. This reaction has been 
successfully applied to the determination of 
epinephrine and arterenol in blood by Weil- 
Malherbe and Bone.™* However, when this 
reaction is used with urine, relatively in- 
such as 


(biologically) substances, 


dopamine, as well as nonspecific and com- 


active 


pletely inactive substances, such as 3, 4 
dihydroxyphenylacetic acid (known to be 
present in urine) are also estimated.” In a 
recent note,'’ Weil-Malherbe suggests the 
removal of the acid catechols (e.g., hy- 
droxyphenylacetic acid) by separation from 
catecholamines on a cationic ion-exchange 
resin. 
separate 3-hydroxytyramine from epineph 
arterenol. Weil-Malherbe 

that where 
alone 


This procedure, however, does not 


rine and him 
self 


arterenol 
urine the reaction of Lund should be used. 


states epinephrine and 


are to be determined in 
Therefore, the ethylenediamine method when 
applied to urine samples is not. sufficiently 
specific to be useful, unless the method 
employs a means (e. g., paper chromatog- 
raphy) of separating epinephrine and 
arterenol from the interfering biologically 


inactive substances mentioned above. 


4 
a 
= 


URINARY CATECHOLAMINES 


We have modified the method of Lund 
and have obtained what we consider to be 
an improved technique.’*? These improve- 
ments include (a) determination of the sum 
rather than individual quantities of the 
epinephrine and arterenol, a procedure be- 
lieved sufficient for diagnostic purposes; 
(b) increased accuracy by running an in- 
ternal standard with each urine, since there 
appear to be variable amounts of ‘‘quench- 
ing’ substances present in urine eluates; 
(c) replacement of the manganese dioxide 
of Lund by the ferricyanide reagent of 
Ihrlén for greater speed and convenience; 
(d) simplification of the pH adjustment 
of column eluates by use of a standardized 
buffer. The recovery of standards by this 
technique was found to be 63% to 84% 
(mean, 75.5%). No correction for loss was 
made in calculations. The technique had a 
standard deviation of 1.15y at a level of 
17.2y per 100 ml. of urine, giving 95% 
The method 


can be performed by any qualified technician 


confidence limits of + 15.8%. 


under the supervision of a clinical chemist. 
It takes about two hours to complete an 
analysis, and, depending on the technician, 
up to four analyses can be run simul- 
taneously. 

This communication presents the experi 
ence accumulated with this modification on 
series of normals, essential hypertensives, a 
miscellaneous group of hypertensives of 
other etiology, and six cases of pheochromo 


cytoma. 


Case Material and Methods 


Normal values were determined on members 
of the laboratory staff. The patients used in this 
study were from both private practice and hos- 
pital populations. Single rather than 
24-hour urine almost 
exclusively, and results were expressed in micro 
per 100 ml. of urine. Aside from the 


convenience it believed 


voidings 
collections of were used 
grams 
greater was best on a 
priori grounds to collect urine only during a hyper- 
tensive period if the hypertension was intermittent 
Although the claim has been made® that the out- 
put of catecholamines is elevated in cases of 
pheochromocytoma even during 
periods, in our opinion this has not been clearly 


established, and no opportunity was available in the 


Sobel 


Ilenry 


normotensive 


course of this study to pursue this point. It is 
also important that patients avoid vigorous exer- 
cise prior to the urine collection, since this has 
been reported to increase the output of catechola- 
mines as much as sevenfold.” 

Details of the method of determination of 
catecholamines in urine and tumor tissue employed 
in this study are given elsewhere.’ Essentially, 
the technique involves the chromatographic sepa- 
ration of epinephrine and arterenol on alumina, 
oxidation to adrenochrome and noradrenochrome 
by potassium ferricyanide, conversion to adreno- 
lutin and noradrenolutin by sodium hydroxide in 
and final fluori- 
standard is run 
for the quenching 
from sample to 


ascorbic acid, 


internal 


the presence of 
metric estimation. An 
with each analysis to correct 
effect, which varies significantly 
sample. It is possible to determine separately 
epinephrine and arterenol by selective oxidation at 
different pH’s, but for clinical use this procedure 
is unnecessary, as a determination of epinephrine 
plus norepinephrine will suffice for diagnostic 
purposes. 

The usefulness of this method has been further 
extended by the development of a preservative 
for the urine, which prevents destruction of the 
unstable catecholamines even if the urine sample 
is kept at room temperature for a period up to 
one week.” The ability to preserve such specimens 
thus makes it feasible to send the sample to the 
capable of performing the 


nearest laboratory 


determination. 


Clinical Results 


The normal range as determined from 12 


adult males and 12 adult females was 2y 
to 14y of catecholamines per 100 ml. of 
urine. These represent 95% limits as deter- 
mined graphically by the “normal equivalent 
deviate” method.’® Since the upper limit ts 
the critical value and since the analysis 
error is large at the lower limit, the normal 
range is taken as “up to 14y per 100 ml. of 
urine.” No significant difference was ap 
parent between the sexes. 

The results of the chemical determination 
of epinephrine-like substances in urine, 
along with the results of the pharmacologic 
tests where run, air insufflation, surgical 
exploration, and autopsy, on the various 
groups of patients are shown in Table 1. 

Classification of a patient in the group 
diagnosis given, with the exception of those 
cases surgically explored or autopsied, was 


197 


~ 
\ 
1 
> 


A 


TABLE 1. 


Det. of 


Catechola- 
mines in 


Urine 
No 
Diagnosis Cases Pos. Neg. Pos 
Essential hypertension 35 0 45 ” 
Anxiety state 7 0 7 
Malignant hypertension 6 
Miscellaneous group 12 0 12 4 
Pheochromocytoma 6 6 0 4 


based upon clinical judgment. The results of 
the chemical test as well as the other tests 
performed were considered in forming this 
judgment. In the majority of instances, 
therefore, there is no way possible to 
estimate the number of false negatives ob 
tained with the chemical test. 

Results of other investigators 4° have in 
dicated a tendency toward somewhat higher 
excretions of epinephrine-arterenol in urine 
by persons with essential hypertension than 
by normals, This was not observed in this 
study. 

The only apparent false positive obtained 
by the chemical determination in this study 
was the instance of a patient with a diag 
nosis of malignant hypertension. On three 
successive urine samples on this patient val 
ues were obtained of Oy, and 36y, Oy, and 3y, 
and Oy and 37y of epinephrine and arterenol 
per 100 ml. of urine, respectively. The only 
pharmacologic test performed was a phento 
lamine test, which was negative. A bilateral 
adrenalectomy was performed without any 
evidence of a pheochromocytoma, the pa- 
tient improved clinically, and no epinephrine 
the 
In another case of malig- 


or arterenol was detectable in urine 
postoperatively. 
nant hypertension on which nothing was 
found by surgical exploration, the phentol 
amine test had been positive on two ocea 
sions and the benzodioxane test had been 
equivocal. In two other cases which 
eventually were autopsied and showed no 
evidence of a pheochromocytoma, one had 
had a borderline phentolamine test and the 
other had given positive phentolamine and 


benzodioxane tests. No elevation of urinary 
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Summary of Results Obtained on Clinical Cases 


Chemical Phentol- 
amine 


ARCHIVES OF INTERNAL MEDICINE: 


Results of Other Tests 


Surgical 


Benz0- Air 
dioxane Hista- Insuffla- Explora- Autopsy 
mine tion tion 


Neg. Pos. Neg. Pos. Neg. Pos. Neg. Pos. Neg. 


output of catecholamines was observed in 


these three cases. 


The “miscellaneous group” included hy 


pertensive cases of chronic pyelonephritis, 


hyperthyroidism, bladder tumor with kidney 


obstruction, subarachnoid hemorrhage, 


menopausal syndrome, labyrinthritis, and 


diencephalic syndrome. The case diagnosed 


as diencephalic syndrome was surgically ex 


plored with negative results, yet there had 


been two positive phentolamine tests and a 


positive histamine test. The urinary ex- 


cretion of catecholamines in this case was 


normal. 


Several cases in_ this study were not 
the of Table 1. 


include patients with intermittent or con 


included in data These 


sistently positive elevations of catechola 


mines who, for one reason or another, have 
Whether 


or not the attending physician believes such 


not as yet come to operation. 


a case to be one of a pheochromocytoma, 


we take the position that only by adequate 


surgical exploration or autopsy can such a 


diagnosis be definitely eliminated as a cause 


for the hypertension. 


The prevalence of both false-positive and 


false-negative results in the pharmacologic 


tests confirms previous reports. Of interest 


are the three instances of misleading find 
Ab- 


Was 


ings given by air-insufflation studies. 


sence of pheochromocytoma 


determined in two instances by surgery and 


in the other at autopsy. In all three cases 


the output of epinephrine and arterenol was 


normal, 


The chemical findings in the six cases 


in which pheochromocytomas were removed 
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URINARY CATECHOLAMINES 


TaBLe 2.—Results on Urine and Tumor Tissue 
Analyses in Six Cases of Pheochromocytoma 


Urine 


Case No. Epine- Arterenol Tumor Tissue Content/Gim, 
phrine, yg./100 
Ml. 
Mi. 


1 i) 19 0.2 mg. catecholamines 

2 0 60 5.5 mg. arterenol and 
4.8 mg. epinephrine 

3 4 31 Not done 

4 Total 


Not done 

2.9 mg. arterenol and 
9.3 mg. epinephrine 
6.0 mg. arterenol] and 
7.2 mg. epinephrine 


catecholamine = 34 
42 222 


6 Preop. (1) 205 287 
(2) Total 


catecholamine = 53 
Postop. 0 5 


Table 2. The 
the first 
urine of Case 6 is believed by us to be 


are detailed in output of 


catecholamines in preoperative 
higher than any previously reported. The 
epinephrine and arterenol content of normal 
human adrenal glands has been reported to 
range from 0.11 to 0.67 mg. per gram of 
tissue, with an average of 0.5 mg.* Thus, 
in three of four tumors assayed the content 
of catecholamines was materially increased 
and in the range previously reported for 
such tumor tissue.4 The findings of normal 
the 
however, is difficult to explain. 


amounts in tumor tissue of Case 1, 

Normal urinary outputs of catecholamines 
were obtained on patients receiving the fol- 
lowing drugs: diethyl stilbestrol, Rauwolfia 
extracts, hydralazine (Apresoline), penicil 
lin, streptomycin, oxytetracycline (Terramy- 
cin), tetracycline (Achromyein), codeine, 
meperidine (Demerol), secobarbital (Sec 
onal), phenobarbital, amobarbital ( Amytal) 
sodium, chloral hydrate, atropine, homatro 
pine, scopolamine, terpin hydrate, mepho 
barbital (Prominal), potassium thiocyanate, 
multivitamins, neostigmine (Prostigmin), 
digitoxin, digitalis, thyroxin, gitalin, pen 
tolinium tartrate, bishydroxycoumarin ( Di 
cumarol), Veratrum derivatives, procaine, 
paramethadione, chlorpromazine, mephene 
sin (Tolserol) and pentaerythritol tetrani- 
The 
therefore, that these drugs do not interfere 


trate. tentative conclusion is made, 


with the chemical test. 


Sobel 


Henry 


Summary 


A study has been made of the urinary 


excretion of catecholamines (epinephrine 
and arterenol) in 66 patients with hyper- 
tension whose diagnoses included essential 
hypertension, anxiety state, and malignant 
hypertension. Six proven cases of pheo 


chromocytoma were encountered this 
study. It is concluded that the determination 
of catecholamines in urine represents a test 
high specificity for 


and, 


which possesses a 


pheochromocytoma therefore, is of 
great help in the differential diagnosis of 
this condition from other causes of hyper 
tension. 

2231 Carmelina 


Bio-Science Laboratories, 


\ve. (64) 
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Portal Circulation in Constrictive Pericarditis 


A Study of the Spleen-Lung Ether Time in Relation to Splenoportography Before 
and After Pericardiectomy 


VICENTE GILSANZ, M.D.; AGUSTIN VERGARA, M.D., and LUIS ESTELLA, M.D., Madrid, Spain 


As is well known, one of the most fre- 
quent signs which can be found in the clin- 
ical picture of constrictive pericarditis is 
ascites that has the peculiarity of being 
quite persistent. 

sy means of medical treatment alone 
(mercurial diuretics, salt-free diet, ete.) it 
is very difficult to achieve a regression of 
the ascites. Thus it has been necessary to 
explain the mechanism of production of this 
factor 
which the 
inferior vena cava; this assumption is cor- 
roborated by the fact that spectacular results 
are obtained in this respect by means of 


ascites as due to some mechanical 


obstructs the venous return in 


surgical treatment (pericardiectomy). It is 
important to point out, however, that there 
must be something which produces a local 
obstruction of the portal circulation at an 
intra- or suprahepatic level and which is 
ascites 


producing isolated 


peripheral 


capable of 
without edema. 


Apart from the general venous hypertension 


accompanying 


that exists in these cases as a result of the 
compression of the vena cava (superior and 
inferior), we should assume that there is 
a probable obstacle before the outflow of 
the suprahepatic vein, in the inferior vena 
cava. This would explain why the ascites 
observed in cases of constrictive pericar- 
ditis is more frequently found and is less 
that 
in cardiac insufficiency accompanied with 


reversible than which can be found 


a congested liver. Because of these previous 

considerations, we proposed to make, in our 

patients, a comparison between the circula- 
Submitted for publication June 14, 1956. 
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tion time in the portal region and the general 
circulation in normal subjects as controls, 
in patients with cardiac insufficiency who 
presented a marked congestion of the liver, 
in patients with pericarditis with effusion, 
and in patients with constrictive pericarditis. 

Before giving an account of our cases, it 
would be useful to review some important 
points about the pathogenesis of ascites, in 
order to establish criteria of its mode of 
origin, 

lor a long time, and following the prin 
ciples established by Starling, it has been 
considered that the ascitic fluid is produced 
by a filtration process as a result of the 
existing portal hypertension, together with 
a diminished colloid osmotic pressure of the 
But we know that in hepatic cir 
between 


plasma. 
rhosis there is no direct relation 
the degree of portal hypertension and the 
production of ascites and also that in con- 
strictive pericarditis hypoproteinemia 1s 
found in only approximately 309% of the 
cases. On the other hand, the amount of 
protein in the ascitic fluid in pericarditis 
and in hepatic cirrhosis is greater than that 
which is found in the fluid of peripheral 
edema, all of which seems to indicate that 
the mechanism of filtration is not the most 
important Schillin 


Milnes demonstrated that by simply ocelud 


factor involved. and 
ing the vena portae no ascites was produced, 
but, however, when occlusion of the inferior 
vena cava was done at a level above the 
outflow of the hepatic vein, ascites was 
produced. It seems, therefore, that both the 
hepatic congestion and the state of the liver 
play an important role in the production of 


ascites, Within these last years, much im 
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portance has been attached to the condition 
of the hepatic lymph flow in relation to the 
production of ascites. 

rom a clinical point of view, hepatic 
lymph differs from lymph fluid of other 
regions in that it contains a greater amount 
of proteins, most probably because of the 
fact that the hepatic capillaries are more 
permeable to proteins. Gray suggested that 
during hepatic congestion more lymph fluid 
causing a flooding of 


is produced, 


lymphatic capillaries, thus favoring its ex 


travasation into tissue spaces, The experience 


of Freeman is very interesting, as it dem 
onstrates the hepatic origin of ascitic fluid. 


This author, by means of placing the liver 


in the thoracic cavity and producing a com 
pression of the inferior yena cava, was able 
to produce ascitic fluid which appeared in 
the thoracic cavity and not in the abdominal 
cavity. If portal hypertension were a funda 
mental factor in the production of ascites, 
fluid would have also appeared in the ab 
dominal cavity. 

‘rom these experimental studies in dogs 
and from other experiences it scems to be 
well proved that the compression of the 
vena cava and the suprahepatic vein produce 
an increased lymph flow in the liver. It is 
even possible to find in these cases an ex 
udation of protein fluid over the surface 
of the liver, 
with the finding of a high protein concen 


These observations, together 


tration in the ascitic fluid, point to the fact 
that the high concentration of proteins and 
greater of the 
derived from the exudation of the hepatic 


a part water content are 
capsule, although, as to the water, it is pos 
sible to admit also that it comes from other 
areas of the peritoneal serosa. 

It is true, however, that the determina 
tion of the portal pressure is not always a 
reliable index of the intracapillary pressure 
of the hepatic parenchyma, and thus we are 
not in a position to deny Starling’s thesis 
as to the formation of peritoneal edema or 
ascites, 

However, in cirrhotic patients, as well 
as in those with cardiac insufficiency and in 
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those with pericarditis, there is a retention 
of sodium and water. The experiences car- 
ried out in dogs by Davie and co-workers, 


who produced ascites by means of an experi- 


mental constrictive pericarditis, seemed to 
demonstrate that the ascites began to appear 
before the retention; but, in any case, a 
vicious circle was rapidly established by 
which the retention of water and sodium 
increased the ascites and this at the same 
time caused a greater retention. It seems 
quite possible that the hepatic congestion 
per initiate the alteration of the 
water-mineral balance that is found in cases 


se can 
of hepatic congestion. 

In constrictive pericarditis, the ascites has 
an evident relationship to the increase of 
the venous pressure in the territory of the 
suprahepatic veins (and probably also in 
the vena portae) because of the difficulty of 
an adequate drainage and also because of 
the alterations in the production of hepatic 
lymph. In such a case there would be an 
increased lymph production in the liver and 
a difficulty of lymphatic drainage through 
the major veins. 

The high protein content of the lymph 
fluid favors the deposition of fibrin over the 
hepatic surface, and this can lead to a pro- 
liferative reaction of the hepatic capsule, 
which disturbs the intrahepatic circulation 
even more, Some years ago, Bolton was able 
to produce the formation of ascites and the 
endothelial proliferation of the hepatic cap 
sule by means of obstructing the flow along 
the This experience 
suggested that the proliferative zones corre 


inferior vena cava. 
sponded to the areas where ascites was being 
formed, with exudation through the mes- 
enteric capillaries. We should not forget 
that in constrictive pericarditis there is a 
great deposit of fibrin on the hepatic sur 
face (Zuckergussleber ). 


Methods 


Neuman and Cohen described a method for 


determining the portal circulation time by means 
of introducing 3 ce. of ether vapor into the rectum 
with a 100 cc. syringe and determining the time 
it took for the ether vapor to be first perceived 
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in the expired breath. This method, because of 
a number of inconveniences, has not been used 
very frequently. Alan 
Hunt is a much more reliable procedure, which 
consists of the injection of radioactive sodium into 


The method described by 


the splenic vein, after which the time it takes to 


be detected in the liver is determined. By this 
been that the 


circulation time through the vena portae is 10 cm. 


means it has calculated normal 


per second and that in cases of cirrhosis it is 


reduced to 5 em., increasing up to 12 em. per 
second after a portocaval anastomosis. We can 
conclude that, to judge the effectiveness of the 
shunt, the determination of the circulation time is 
more reliable than the determination of the pre- 
and postoperative venous pressure, 


Some time ago we began to study the portal 


circulatory disturbances patients with peri- 
carditis. For this purpose we studied the dynamics 
of the circulation by means of serial splenopor- 
tographies, which permitted us to visualize the 
anatomy and see persistence of the injected con- 
trast and by this means also determine indirectly 
the portal circulation time. On the other hand, we 
thought of determining the circulation time by 
means of an easier procedure, consisting of the 
injection of ether into the spleen, making a com- 
parison between the spleen-lung ether time and 
the arm-lung time (also with ether) 

We performed the transparietal injection of 


ce, 


isotonic saline solution, after which we determined 


of ether mixed in a syringe with 3 ce. of 
the spleen-lung time. None of our patients showed 
any untoward reaction as a result of the ether 
injection, except in one case where the injection 
was localized in the splenic capsule. 

We have that this 
was ever used before, and we feel that it is an 
10 normal 


found no evidence method 
easy, simple, and quite exact test. In 
subjects it was demonstrated that the average was 
five to six seconds, that is to say, from one-half 
to one second less than the arm-lung time 

Also splenoportography was done in our cases 
Immediately after the injection of ether, we in 
jected 20 to 40 ce. of (Umbradil, or 
similar) by an transparietal route and at a con 
centration of 70%, after which serial x-rays were 
taken very rapidly because the contrast in normal 
portal territory 


contrast 


conditions disappears from the 


before three seconds. 
Souza Pereira performed the first preoperative 


portal phlebographies and also made the first 


interpretations of the images found in cases of 
altered portal circulation, especially of the afferent 
branches. Great progress was achieved by the 
introduction of transparietal splenoportography by 
Abeatici and Campi, from the school of Dogliotti 
also, portal transhepatic 


Recently, percutaneous 


Gilsanz et al 


phlebography has been used by Biermam, Steim- 
bach, White, and Kelly, but undoubtedly this is a 
more dangerous procedure than is splenoportog 
raphy, which is perfectly tolerated and according 
to the school of Dogliotti has no contraindication 
serious renal or cardiac insufficiency. 


other than 


The portal vein is formed by the confluence of 
the splenic and the inferior and superior mesenteric 
veins. According to the form in which these 
vessels unite, it is possible to distinguish, accord- 
ing to Rousselot and Ruzicka and Doehner, three 
types: the tripod type, the T-type, and the Y-form 
\fter the main portal trunk is formed, it divides 
further up into two branches, a right and a left 
branch, and these eventually divide in’ branches 
of a first, second, and third order. From ramifica 
tions of the first order, smaller collateral vessels 
spring out at right angles to the point of origin, 
second order, 


constituting the branches of — the 


which, in turn, also ramify into smaller vessels 


of the third order, from which very small ramifica 
tions spring out which are perceptible only in 
angiographies performed on cadavers 


We have 


have reviewed about splenoportographic 


found no reference in the literature 
that we 
studies in constrictive pericarditis, except for the 
Dogliotti, Abeatici, and 


that in 


publications of Campi, 


who point out cases of this disease, as 


well as in cases of hepatic stasis, there is a de 
crease in the size of the intrahepatic ramifications 


In these cases, the branches do not reach up to 


the periphery of the liver; no branches of the 


third degree can be visualized, and those of the 


second order are found quite faded and 


straightened and without the irregular pattern 


usually found in cases of cirrhosis. These ob 


servers also demonstrated that there was a slowing 
contrast through the splenic 


in the flow of the 


and portal veins. 


Report of Cases 


Pericarditis with l:ffuston (Table 1) 
Case 1—A woman having pericarditis with ef 
The circulation time as determined by the 
was I] The 
one-half 


fusion 


arm-tongue calcium time seconds 


arm-lung ether time was seven and 


seconds, and the spleen-lung time was six and 


showed that 
after the 


one-half seconds. Splenoportography 


there was still contrast four seconds 


beginning of the injection and two seconds after 


its completion. Five and eight seconds after the 


injection was finished there was no contrast left 


in the liver or in the portal territory. In the 


x-ray picture we found normal ramifications of 


the intrahepatic vessels. By this study we can 
conclude that there is no alteration in the portal 


circulation 
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Taste 1.—Data on Cases of Serofibrinous 


Pericarditis 


Persistence 
of Contract 
in Spleno- 


Splenic 
portography, 
Bec. 


Arm-Lung Spleen-Lang 
1 Pressure 


Case Time, Sec, ‘ime, Sec. 


Case 2.—A man having tuberculous polyserositis 
and auricular fibrillation, with a well-compensated 
Arm-lung time, seven and one 
Five 


circulatory state 
half seconds; spleen-lung time, six seconds 


after beginning the injection and two 


minutes after having completed it we found per 


minutes 


fect visualization of the splenic and portal veins, 
as well as of the intrahepatic ramifications of the 

third 
(Fig. 1) 
the injection, the image persisted, but seconds after 


first, second, and order, which showed a 


normal contour Two seconds 


that no contrast remained 

It is interesting to note that this patient as 
well as the former had pericardiac effusion, 
which in the future would have probably 
been transformed into constrictive pericardi- 
tis. They showed no abnormalities in_ the 
portal circulation time or in the splenoporto 
grams. 


Case 3.—A woman having pericarditis with ef 


fusion and neoplasm of the thymus gland with 


terminal leukemia (pericardiac tamponade). Arm 


Fig. 1 (Case 2).—Pericarditis with effusion. 
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circulation time, 14 seconds. Spleen-lung 


sy splenoportography we found 


lung 
time, 16 seconds. 
that 18 seconds after the injection there was con 
trast in the intra- and extrahepatic portions of the 
portal veins 

This case, observed in the Institute de 
Cardiologia for some months, was diagnosed 
as constrictive pericarditis, and the patient 
was sent to the surgical department of Dr. 
Vara for operation, However, later clinical 
study of this case did not confirm the 
previous diagnosis of constrictive pericardi- 
effusion from the 
punctured pericardium; we found a 
mediastinal tumor and, at operation, multiple 


tis, as there was an 


also 


metastases. 

In this case the slowing of the portal 
circulation was in relation to the slowing 
of the general circulation, and there was not 
the smallest alteration in the intrahepatic 
ramifications. We attributed this slowing 
of the general circulation to the preterminal 
state of patient, but it is interesting to note 
that the patient tolerated the splenoporto- 
graphy perfectly well. She died two days 
later, a few hours after the surgical inter- 
vention. 


Hepatic Congestion (Table 2) 


CASE 4. 
result of mitral disease, with moderate splenomeg- 
aly (blood culture, negative). The arm-lung time 
was seven and one-half seconds 


A man having hepatic congestion as a 


The spleen-lung 


time was seven seconds. Splenoportography 
showed, first, that ramifications of the second and 
third order were perfectly visualized, the contrast 
remaining for 22 seconds in the portal territory 
and its tributaries (splenic and superior and in- 
ferior mesenteric). This is evidently in contrast 
with the fact that the spleen-lung time was only 
seven seconds. This can be explained, in our 
concept, only by the fact that the contrast remained 
in the subcapsular region, and, therefore, once 
the injection was completed there was a spon- 


taneous reinjection of the contrast that remained 


TaBLe 2.—Data on Cases of Hepatic Congestion 


Persistence 
of Contract 
in Spleno- 
portography, 
Sec. 


Spleen-Lung 
‘ime, Sec, 


Arm-Lung 
Time, Sec. 


Splenic 


Case Pressure 


20 
35 
28 
30 


Vol. 100, August, 1957 


4 
7.5 6.5 5 
2 1.6 6 14 6 
> 
= 
a 
a 
4 
4 745 7 22 
- 11.5 13 12 
a ( ) 6 8 7 8 
~ 
7 8 7 17 
204 


CONSTRICTIVE PERICARDITIS 


Fig. 2 (Case 4).—Hepatic congestion 


under pressure in the subcapsular region of the 
spleen. 

We can see how in this patient (lig. 2) 
with a congested liver for one year the 
ramifications of the third order can be visual- 
ized, contrary to what Dogliotti points out 
as the most frequent sign of hepatic conges 
tion and constrictive pericarditis. 

Case 5 (Fig. 3).—A with cardiac in- 
sufficiency. Ramifications of the third order could 
be seen, and slowing of the circulation was evi- 


woman 


dent. 
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Contrast remained in the portal vein up to 12 
seconds, this coinciding with the finding of a pro 
longed arm-lung time, 11.5 seconds, and a spleen 


lung time of 13 seconds. 


Cast 6.—A woman with uncompensated cardiop- 


athy with hepatic congestion of eight months’ 


duration. Splenic pressure, 28; spleen-lung time, 7 


seconds; arm-lung time, 8 seconds. 


Splenoportography 
the portal trunk and the ramifications up to the 


On x-ray after six seconds 


third order were visualized. After nine seconds 
contrast could be found only in the portal trunk, 
and in the following films contrast could be found 


only inside the spleen, 


(Fig. 4) 
sufficiency with hepatic congestion 


Case 7 A woman having global in 


Splenic pres 


sure, 30 cec.; arm-lung time, eight seconds; 


spleen-lung time, seven seconds. 


Contrast found 


Splenoportography 


after 17 seconds, with ramifications up to the third 


could — be 
degree. The autoinjection of the subcapsular con 
trast explains the discrepancy between the spleen 
lung ether time and the persistence of the contrast 
in the portal vein 


Constrictive Pericarditis 


Case &—This 


was operated on by one of us (L. E.). 


(Table 3) 


patient, with coneretio cordis, 


A few days 
before the operation we found an arm-lung ether 


Taste 3.—Data on Cases of Constrictivi 


Pericarditis 


Persistence 
of Contract 
in Spleno- 
portography, 
Sec. 


Arm-Lung 


Spleen- Lung 
Time, Sec. 


Splenic 
Time, See, 


Case Pressure 


22 
48 16 


16 20 
22 15 


* After perieardiectomy 


Fig. 4 (Case 7).—-Hepatic congestion. EG 
We 
* 
co) 
| 
25 


Fig. 5 (Case &).—Constrictive pericarditis 


Splenoportography at 14 seconds 


& seconds and a spleen-lung time of 20 
In the splenoportographies 5, 8, 13, and 
the 


there was a persistence of the contrast 


time ol 


seconds 
initiation of 


after the injection, 


We found 


a collateral ascending vein which was quite wide 


22 seconds 


vein; the 
intrahepatic be 
and, of course, the ramifications of the third order 


and seemed to be the gastric coronary 


ramifications could hardly seen, 


were not visualized (Fig. 5) 

In this case we found a confirmation of 
the sign that Dogliotti et al. pointed out, 
that is, a diminution of the intrahepatic 
ramifications, Also in this case there was a 


Fig. 6 (Case 8).-—-Splenoportography 


pericardiectomy. 
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very marked slowing of the circulation. 
Signs of collateral circulation could be seen 
in the region of the gastric coronary vein. 
We were able to determine the circulation 
time with more exactness than was done in 
the work of Dogliotti, as we determined the 
spleen-lung circulation time with ether, by 
which we saw a marked discrepancy between 
it and the arm-lung time, which was normal. 

It is interesting to note that a month and 
a half after the operation, when the patient 
had no signs of venous congestion, the cir- 
culation time was so reduced in the portal 
territory that the spleen-lung time was only 
five seconds, in relation to the arm-lung time, 
However, in the 


which six seconds. 


splenoportography we found contrast in the 


Was 


portal vein after 20 seconds. This we at- 
tribute to the fact that part of the contrast 
remained under the capsule under pressure, 
from where it was injected spontaneously. 
It is interesting to note, in the first place, 
how the width of the gastric coronary vein 
had diminished, as it was found after the 
operation to be filiform, and the intrahepatic 
ramifications had become visible, including 
those of the third grade, which reached to 
the periphery. This indicates the rapid 
reversibility of the hepatic alterations (Fig. 
6) which result from constrictive pericar- 
ditis. 
9 


Casi \ man with concretio cordis. He had 


an arm-lung time of 7.5 seconds and a spleen-lung 
14 


done 3, 7, 12, 16, and 18 seconds after the beginning 


time of seconds, The splenoportography was 
of the injection of the contrast permitted us to 


see the splenic and portal veins, but in no film 


hig. 7 (Case 9).—Constrictive pericarditis be- 


fore pericardiectomy. 
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CONSTRICTIVE: 


Fig. 8 (Case 9).—Constrictive pericarditis after 
pericardiectomy. 


were we able to see clearly the intrahepatic rami- 
fications (Fig. 7). In the film taken after 18 
seconds there was no contrast in the portal vein 

Four months after operation (pericardiectomy ) 
splenic pressure was 32; spleen-lung time, five 
seconds, and arm-lung time, six seconds. 

By splenoportography (Fig. 8) done after two 
seconds we could see the splenic vein. After five 
seconds we could see the portal vein with intra- 
hepatic ramifications. After 10 and 12 
we could see the trunk of the portal vein and all 
the intrahepatic ramifications, including those of 
After 18 seconds we could see 


seconds 


the third grade 
that all the contrast had disappeared from the 
venous trunks and the = spleen. 
between the spleen-lung time, which now became 
normal (5 seconds), and the persistence of the 
contrast (12 seconds), can be explained only by 
the fact that the iodine substance deposited under 


The discrepancy 


the capsule is expelled from the subcapsular space 
of the spleen toward the portal vein. 


Summary and Conclusions 

In two patients with pericarditis with 
effusion and hepatomegaly, the spleen-lung 
ether time was found normal and the spleno 
portographic images showed no abnormality. 
On the other hand, the time that the contrast 
remained in the portal system also coincided 
with that of normal subjects. In a patient 
with a pericardic effusion secondary to a 
neoplasm of the thymus, who was in a very 
serious state, with multiple metastases, the 
prolongation of the arm-lung time was re- 
lated to the spleen-lung time, which was 
likewise prolonged. Thus we can see that 
in pericarditis with effusion there is no alter- 
ation that is not related to disturbances in 


other vascular territories. 
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In four patients with hepatic congestion, 
the majority of them having had this con 
dition for several years, although we found 
a relative diminution in the vascular patterns 
of the portal territory, we could see ramifica 
tions of the second and third order, in con- 
On the 


other hand, the relative slowing of the portal 


trast to the findings of Dogliotti. 


circulation is analogous, when present, to 
that 
proved by the fact that the spleen-lung time 


found in other territories. This is 
is always related to the arm-lung time and 
in general is related to the time the contrast 
persists in the serial splenoportographies. 
In two patients with constrictive pericar 
ditis, we found that before the operation 
the spleen-lung circulation time was extra 
ordinarily prolonged in relation to the arm 
lung time. This indicates that something 
constitutes an obstruction specifically in the 
portal circulation, and furthermore, spleno 
portography demonstrated a great diminu 
tion in the representation of the intrahepatic 
After the 
(two months after in one patient and four 


arborizations. pericardiectomy 


months after in the other), we found a 
spleen-lung time of five seconds in both and 
a complete normal pattern of the portal 
intrahepatic arborizations, 

In some cases we found a discrepancy 
between the spleen-lung time and the per 
the seen in the 


sistence of contrast, as 


splenoportogram. This can only be ex 
plained by the fact that after the injection is 
completed there is an autopropulsion of the 
contrast, which is deposited in the spleen. 
This takes place especially when in the 
the 


splenic capsule. 


splenoportographic silhouette contrast 
appears below the 

We believe that the spleen-lung ether time 
is a better method for determining the cir 
culation time than is serial splenoportog 
raphy. Irom the preceding facts we can 
conclude that the pathogenesis of the slow 
ing of the circulation time is not the same 
in hepatic congestion as in constrictive peri 
the first there is a 


carditis. In process 
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relation between the slowing of the portal 
circulation and the slowing in other venous 
territories. In the second case, obviously 
there must be an obstacle that, by means of 
the splenoportogram, we interpret to be the 
sequel to the profuse fibrinous reaction over 


the surface of the liver. This obstacle is 


reversible after operation. In any case, one 


fact is sure, it is not possible to identify the 
splenoportographic images or the alterations 
of the circulation time in the region of portal 
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vein in cases of hepatic congestion and in 
constrictive pericarditis. 


Diego de Leon 34. 
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Acetyldigitoxin in Clinical Practice 


M. A. GOLD, M.D., Butte, Mont. 


Since the introduction of digitalis into the 
practice of medicine by William Withering, 
in 1785, as a diuretic,’ numerous prepara 
tions have been tried in the search for an 
ideal drug for cardiac disease, one that is 
not only effective but also less toxic, Good- 
man and Gilman? stated that a “nontoxic 
digitalis does not exist. A digitalis prepara 
tion which will not cause poisoning when 
given in excess is also one which will not 
exert any therapeutic effect.” 

Reports of the use of acetyldigitoxin have 
appeared in the European literature,*" and 
they have stated that it is an effective, rapid 
acting, fairly 
creted, well-tolerated digitalis preparation, 
but there have been relatively few American 


7-16 


well-absorbed, rapidly ex 


clinical trials. 

Acetyldigitoxin (Acylanid) is a purified 
glycoside prepared first by Stoll and Kreis '7 
by the enzymatic cleavage of a glucose 
molecule from lanatoside A, the glycoside 
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Relationship of Digitalis Lanata and 
Digitalis Purpurea Glycosides 


TABLE 1, 


Digitalis lanata 
Digilanid 
| 


Lanatoside C 


Lanatoside A Lanatoside B 


Acetyldigitoxin 
Gitoxin 
| 


Digitoxine Digoxin 


Digitoxigenin Gitoxigenin Digoxigenin 


Gitalin 


Gitoxin 
t (amorphous 


Digitoxin 

| | 
Purpurea glycoside A Purpurea glycoside B | 
Digitalis purpurea 


Its relation 


derived from Digitalis lanata. 
ships to the other preparations of digitalis 
are shown in Table 1, modified from Stoll.!* 


Method and Materials 


The subjects of this study were 50 patients, 


unselected as to age or sex, ranging in age from 
11 to 93, who had clinical heart disease on the 


following etiological bases: rheumatic heart dis 


ease, 13; arteriosclerotic and hypertensive heart 


; 
disease, 12; arteriosclerotic heart disease, 11; hy- 


pertensive heart disease, 6; coronary heart disease, 


5; cor pulmonale, 3. These patients were digital 


ized and maintained on therapy with acetyldigitoxin 
for variable periods of time up to 10 months, as 
outlined later in this report. The age distribution, 
etiology, and sex are shown in Table 2. 


There were no cases of syphilitic congenital 


thyrotoxic heart disease and no cases of chronic 


constrictive pericarditis or myocarditis of any 


other unknown etiology. 


All patients showed objective and subjective 


signs of heart failure of varying degree, including 


tachycardia, fatigue, exertional dyspnea, par 


oxysmal nocturnal dyspnea, orthopnea, — rales, 


peripheral edema, hepatomegaly, ascites, pleural 


effusion, rapid weight gain, and venous distention 
and/or atrial fibrillation. Indications for digitaliza 
tion are shown in Table 3 

Among the laboratory procedures used were 
cell 


including blood urea nitrogen, serum sodium, serum 


blood counts; urinalyses; blood chemistries, 


potassium, and serum chlorides; venous pressures, 


and chest films. All patients had electrocardio 
Taste 2—Age, Etiology, and Sex * 

Age Male Type Female Type Total 
10-19 K 0 
20-20 J K KK 4 
30-39 3 RRC 2 KR 5 
40 49 6 RRRCCH 2 RH 
5059 1 RHPC KCHH Ha 10 
10-69 7 VPPAAAaa Aaa 10 
70-79 AAAaaa 4 10 
A A 2 
90 plus 0 0 A 
21 50 


* R indicates rheumatic; A, arteriosclerotic; H, hypertensive; 
C, coronary; a, arteriosclerotic and hypertensive; P, pulmonary. 
An underscore indicates that the parient has died. 
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Taste 3.—Indications for Digitalization 


No. 
Patients 


Decompensated with sinus rhythm 39 

Decompensated with atrial fibrillation and rapid ven- 
tricular rate 

Atrial fibrillation with rapid ventricular rate 


grams taken before therapy was started with 
acetyldigitoxin and, in addition, when digitaliza- 
tion was clinically completed; in one week or 
sooner in the presence of any symptoms or signs 
of toxicity, and again between three weeks to one 
after the Ancillary 
rest, 
200 meg 


diuretics as 


start of therapy. 
intake restriction of 
(43.5 


indicated 


month 


measures were sodium 


mléq.) daily, and 
Body 


All patients had not 


to less than 


mercurial weights 


were recorded frequently 
taken any digitalis preparation for at least three 
weeks prior to the start of therapy with acetyl 
digitoxin 

The 
were used 
of acetyldigitoxin 
rapid method, 0.8 mg 
hours to effect; (3) slow method, 0.2 mg 
times daily for three days then 0.1 mg. three times 


(Table 4) 


following three methods of digitalization 
(1) one-dose method, in which 2.0 my. 
was given in one dose; (2) 
stat, then 0.4 mg. every six 


three 
daily to effect 


Taste 4.—Methods of Digitalization 


Dosage 


2.0 mg. Stat 
0.8 mg, Stat., then 0.4 mg. every 6 hr 
0.2 ng. t.L.d, for 4 days, then 0.1 mg, t.i.d 


One Dose 
Rapid 
Slow 


Results 
Two patients were given the one-dose 
method. Both were digitalized, but one had 
anorexia and nausea (Table 5). 
Digitalization * 


Taste 5.—One-Dose 


No. 
Patients 
Total 
Digitalized 
‘Toxicity (anorexia, nausea) 


* Total dose, 2.0 mg, 


Twenty-nine patients were treated by the 


rapid method of digitalization. All were 
digitalized within 30 hours, and four had 
symptoms of toxicity (Table 6), 

The slow method of digitalization was 
used in 19 patients. All were digitalized by 
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6.—Rapid Digitalization (Twenty-Nine 
Patients) 


Total Digital- 


Dose, ized Toxicity 
Mg. 


(anorexia) 

(anorexia) 
(anorexia, Nausea) 
(abdominal cramps) 


the 12th day, and six had symptoms and 
signs of toxicity (Table 7). 

The manifestations considered toxic symp- 
toms were anorexia, anorexia and nausea, 
and vomiting, 


abdominal cramps, nausea 


weakness, and malaise. Only two patients 


Taste 7.—Slow Digitalization (Nineteen Patients ) 


Total  Digital- 
Days Dose, ized 
Mg. 


Toxicity Manifestations 


Nausea, vomiting 


Anorexia; nausea and 
vomiting, prolonged A. 
V. condition 

Nausea and vomiting; 
weakness, malaise 


Abdominal cramps, di- 
arrhea, premature ven- 
tricular beats 


developed electrocardiographic signs which 
were considered toxic, namely, frequent pre- 
mature ventricular beats in a_ previous 
normal sinus rhythm and prolonged atrio- 
ventricular conduction in a previously nor 
mal atrioventricular conduction (P-R from 


0.16 to 0.24 second) (Table 8). 


No patients with previous normal sinus 
rhythm developed fibrillation or Wenckebach 
phenomenon. Two patients with atrial fibril 


8—Toxte Effects 


No. 
Patients 


Symptoms only 
Anorexia. 
Anorexia, nausea 
Abdominal cramps 
Nausea, vomiting... ._. 
Weakness, malaise__. 
Symptoms and ECG signs. 
Abdominal cramps and premature ventricular beats 
Nausea, vomiting, and prolonged A.V. conduction 
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a 
Ee 6 1.2 0 0 
12 1.6 5 1 
24 24 5 2 
30 28 0 
= 
0.6 0 0 
ay 1.2 0 0 
Ls 0 0 
2.7 2 1 
Be 7 4.0 2 0 
4.3 5 2 
34 7 2 
39 0 0 
: 
a 
— 
3 
2 
1 
2 
1 
2 
4 1 
1 


lation with rapid ventricular rate reverted to 
normal sinus rhythm without other medica- 
tion, and in one patient the ventricular rate 
decreased from 138 to between 70 and 78, 
where it was maintained. 

All toxic symptoms and signs disappeared 
within 12 to 48 hours when acetyldigitoxin 
was withheld. The percentages of cases 
developing toxic effects with the different 
digitalization are shown in 


methods of 


Table 9. 


Taste 9.—Per Cent of Toxic Effects 


Per Cent 


Per Cent 
of Toxic 


Per Cent 
of Total 


Developing 


Toxie Effects Cases Cases 
One dose 50 2 9 
Rapid s 36 
Slow $2 12 55 


To determine if there was any correlation 
with weight the preliminary maintenance 
dose was arbitrarily established according to 
weight, i. ¢., patients under 120 Ib. were 
started on 0.1 mg. daily; those from 120 to 
160 Ib., on 0.15 mg. daily; those from 160 
to 200 Ib., on 0.20 mg. daily, and those over 
200 Ib., on 0.25 mg, daily. Adequacy of this 
method and results are shown in Table 10. 

Approximately 25% of total patients re 
quired occasional revision and adjustment 
of doses. The initial dose of 0.1 mg. daily 
was adequate in seven patients and inade- 
quate in two, None on this maintenance 
dose developed toxic effects. The initial 
dose of 0.15 mg. daily was adequate in 17 
patients and inadequate in 4 patients. One 
patient developed malaise, anorexia, and 
vomiting after 21 days, which was controlled 
by withholding the drug for 24 hours and 
then lowering the maintenance dose to 0.1 


TABLE 10. 


ACETYLDIGITOXIN IN CLINICAL PRACTICE 


mg. daily. The initial dose of 0.2 mg. daily 
was adequate in 14 patients and inadequate 
in 2 patients. Two patients developed nausea 
and vomiting, one after 10 days and_ the 
other after 18 days. This was controlled by 
withholding acetyldigitoxin for 24 hours and 
then lowering the maintenance dose to 0.1 
mg. daily in one patient and to 0.15 mg. 
daily in the other. The initial daily dose of 
0.25 mg. was adequate in three patients 
and inadequate in one patient. Anorexia 
and nausea developed in one patient after 
15 days. This was controlled by omitting 
the drug for 48 hours and then lowering 
the maintenance dose to 0.15 mg. daily. One 
patient was maintained on 0.4 mg. daily, 
having been previously tried on 0.25 mg. 
daily without control. When given 0.4 mg. 
daily, his heart rate remained under 100 
per minute, although peripheral edema, basal 
rales, anorexia, and nausea persisted, This 
patient has hypertensive heart disease with 
auricular fibrillation, cirrhosis of the liver, 
thrombophlebitis of veins of both legs, and 
thrombosis of right axillary vein and has 


He 
of 


had numerous pulmonary infarctions. 
is still alive and has 0.4 mg. 


acetyldigitoxin daily fer over five months. 


rece} \ ed 


Twelve patients died while taking acetyl 
digitoxin, and all the deaths were attribu 
table to the expected course of the patients’ 
underlying disease. Eight patients have been 
lost from follow-up for various reasons 


Loss of patients is shown in Table 11. 


TABLE 11,—Maintenance Loss 
Time, Mo. Dead Last 
Less than 1_.._. 2 2 
1-4 
7 1 


6-10 


Maintenance 


Final No 
Maintained 


Weight, Lb. Daily Dose, No, Started Maintenance Toxle Maintenance 
Mg. Adequate Inadequate on Dose 
Under 120 0.10 9 7 0 2 9 
120-160 O15 21 17 1 4 
160-200 0,20 16 4 2 2 16 
200 plus 0,25 4 4 1 


0.40 


Gold 


ae 
| 
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Comment 


Acetyldigitoxin given orally is well- 
tolerated and effective digitalis glycoside for 
the control of congestive heart failure and 
atrial fibrillation. 

Two main methods of digitalization were 
employed: (a) rapid—O.8 mg. followed by 
0.4 mg. every six hours until the desired 
effect was obtained; (b) slow—0.2 mg. three 
times daily for three days followed by 0.1 
mg. three times daily until the desired effect 
was obtained. 

With the rapid method, 96% of patients 
(28 of 29) were digitalized in 24 hours 
with the occurrence of minor toxic effects, 
all gastrointestinal, in 14% (4 patients). 
With the slow method, it required eight days 
to digitalize over 50% of the patients (10 
of 19), with the occurrence of toxic effects 
in 15% (3 patients). In nine days 89% 
(17 of 19) were digitalized, with 
effects in 26%. 

No average digitalizing dose was used, 
in two patients, who were given 


toxic 


except 
single dose of 2.0 mg. Both of these patients 
were massively decompensated, critically ill, 
and had received no digitalis previously. 
In fact, neither had received any medical 
attention in the previous 4 years in one case 
and 18 years in the other. Doth patients 
are still alive, 

This slow method is perhaps too slow, 
allowing too much dissipation and excretion 
of the drug to take place before cumulative 
action can occur to produce a_ therapeutic 
effect, 
there is no reason for a delay of over a 


If digitalization is indicated at all, 


week in most cases, using the slow method, 
until it is completed. 

effects of the drug were noted in from 
two to six hours, as evidenced by a drop 
in the pulse rate of over 100.° 

Symptoms and signs of toxicity were con 
sidered to be any abnormal manifestation 
not present prior to the use of acetyldigi 
toxin. These included anorexia, nausea, 
abdominal cramps, vomiting, diarrhea, weak- 


ness, malaise, premature ventricular beats, 
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and prolongation of A. V. conduction. No 
other symptoms or signs commonly thought 
to be manifestations of digitalis intoxica- 
These include abdominal 
cerebral 


tion were found. 
distention; visual disturbances; 
symptoms, such as confusion, dizziness, or 
delirium, or other electrocardiographic find- 
ings." 

There were no deaths in this series of 
cases attributable to the drug, although 12 
patients died of their underlying disease. 

A correlation with body weight was at- 
tempted in order to establish the maintenance 
dose by using 0.1 mg. for those patients 
under 120 Ib., 0.15 mg. for those between 
120 and 160 Ib., 0.20 mg. for those between 
160 and 200 Ib., and 0.25 mg. for those over 
200 Ib. Seventy-four per cent of the pa- 
tients this method. 
Twenty-six per cent required revision and 


were maintained with 
adjustment of dosage. Weight alone cannot 
be used as a definite determination of main- 
tenance dosage. No comparison with any 
other preparation of digitalis was made in 


this study. 


Summary 

Acetyldigitoxin, a digitalis glycoside de 
rived from Digitalis lanata by removal of 
a glucose molecule from lanatoside A_ by 
enzymatic hydrolysis, has been employed 
as a digitalizing agent and for maintenance 
dose in 50 patients with heart disease of 
various etiologies. 

It has been found to be effective orally, 
being well absorbed from the gastrointestinal 
tract, and its action is fairly rapid. 

A rapid method of digitalization, i. e., 0.8 
mg. followed by 0.4 mg. every six hours, 
has been found to be satisfactory in that 
96% (28 out of 29) of patients were fully 
digitalized within 24 hours, with only 14% 
developing minor toxic effects. Average 
maintenance dose showed some correlation 
with body weight, and the greatest number 
of patients required a daily dose of 0.15 mg. 
However, each case must be treated indi- 
vidually. 
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The toxic effects noted were those involy- — glykosides ( Acetyl-Digitoxin ), Wien klin 
Wehnsehr, 65:473 (May 29) 1953 

6. Stoll, A., and Kreis, W Acetyl-Digitoxin, 
Schweiz. med. Wehnschr. 83:266 (March) 1953 

7. Loffler, W.; Essellier, A. F., and Forster, 
G.: Acetyl-Digitoxin; Clinical Observations on 
graphic signs of toxicity were noted in the — the Treatment of Patients with Advanced Conges 
absence of symptoms. All signs of toxicity  t've Heart Failure, Am. Heart J, 47:898 (June) 


ing the gastrointestinal tract primarily and 
minor electrocardiographic changes which 
occurred only when gastrointestinal symp- 
toms were also present. No electrocardio- 


95 
when they occurred were rapidly reversible, 1998 te 
1 “ith in 24 to 72 hours. on decreasing 8. Maher, C. C., Jr., and Pullen, C. W.: Acetyl 
the dose or discontinuing the drug. There — yountain M. J. 52:436 (May) 1955 
were no fatalities which could be ascribed 9. Zilli, A., and Luisada, A. A.: Effects of 
to acetyldigitoxin, Acetyl-Digitoxin @ in Ambulatory Patients with 
Congestive Failure, Exper. Med. & Surg. 13:118, 
Acetyldigitoxin in a series of 50 cases has 
( ( TCH LOLTALCE ane an 
been found to be a well-tolerated and a 10. Crouch, R. B.; Hejtmancik, M. R., and 
effective cardiac glycoside, Like any potent Herrmann, G. R.: A Clinical Evaluation of 


drug, acetyldigitoxin is safe if used with  Acetyl-Digitoxin, Am, Heart J. 51:609 (April) 

1956. 
11. Goldfarb, M.; Thorner, M. C., and Grittth, 
} G. C.: Clinical Experience with Acetyl-Digitoxin 
The acetyldigitoxin used in this study was SUP- Preliminary Report, Am. J. M. Sc. 231:186 (Feb.) 

plied as Acylanid by Mr. Harry Althouse, of 1956 
Sandoz Pharmaceuticals, West Coast Office, San 
= : 12. Brill, I. C.; Burgner, P. R., and David, N 


\.: Acetyl-Digitoxin (Acylanid) : Rapid Digitali- 


understanding and recognition of its actions 


and side-effects. 


10 S. Idaho St. zation and Maintenance by Oral Administration, 
Ann. Int. Med. 44:707 (April) 1956 
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Diabetes Mellitus Complicated by Bacteremia Caused 


by Gram-Negative Bacilli 


WILLIAM J. MARTIN, M.D.; JOHN A, SPITTEL Jr., M.D.; WILLIAM M. McCONAHEY, M.D., and 


WARREN A. BENNETT, M.D., Rochester, Minn. 


Infection is said to be the commonest 
acute complication of diabetes mellitus, In- 
fections of the skin and of the respiratory 
and urinary tracts are the most frequently 
encountered of such complications.’ 

In a recent review? of 137 patients at 
the Mayo Clinie who had bacteremia due 
to Gram-negative bacilli, it became apparent 
that such infections of the blood stream 
were also of significant occurrence in pa- 
tients with diabetes mellitus. Of these 137 
patients, 14 had diabetes. This association 
of diabetes and bacteremia caused by Gram- 
negative bacilli prompted us to make the 
in order to stress this co 


present report 


incidence. 
General Data 

The salient clinical and laboratory features 
in these 14 diabetic patients who had _ bac- 
teremia caused by Gram-negative bacilli are 
recorded in the accompanying Table. 

The range of the patients’ ages was 32 
through 86 years; 6 patients were 70 years 
of age or older, and 12 were 49 years of 
live were women, and nine 
the diabetes 


age or older. 
were men, The 
mellitus varied from less than 1 year to 25 
years; four patients had been diabetic for 
1% six had had 
diabetes for 15 years or more. All the 
patients had fever, and 10 had chills. The 


duration of 


years or less, whereas 


Submitted for publication Nov, 12, 1956. 

The Mayo Foundation, Rochester, Minnesota, is 
a part of the Graduate School of the University 
of Minnesota. 

Section of Medicine (Drs. Martin, Spittel, and 
McConahey) and Section of Pathologic Anatomy 
(Dr. Bennett), Mayo Clinic and Mayo Founda- 
tion. 
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diabetes was out of control at the time of 
detection of the bacteremia in two patients. 

The coli-aerogenes group of organisms 
accounted for 12 of the 14 infections of the 
blood stream, whereas Proteus organisms 
were the responsible agents in the other 2 in- 
stances. 

An operative procedure on or manipula- 
tion of the urinary tract preceded bacteremia 
in 7 of the 14 patients. Cholecystectomy 
preceded the bacteremia in one patient, and 
appendectomy preceded it in another. The 
remaining five patients did not undergo 
operative procedures prior to onset of the 
bacteremia. The was the 
apparent portal of entry of infection in 13 
of the 14 patients. Cultures of the urine 
showed the presence of the same kind of 
organisms isolated from the blood in eight 
of these patients. The biliary tract was the 
apparent portal of entry in the remaining 


urinary tract 


patient. 

In vitro tests of sensitivity to streptomy- 
conducted with each strain of 
organism. Tour strains were 
insensitive to the action of streptomycin, 
since more than 25 micrograms per milliliter 
was required to produce a_ bacteriostatic 
effect. 


members of the coli-aerogenes group and 


were 


considered 


Of these four strains, three were 


one was a Proteus. 

In vitro tests of sensitivity to one of the 
tetracycline group of antibiotics were con- 
ducted with 12 of the organisms. Two of 10 
members of the coli-aerogenes group were 
considered insensitive to the action of the 
tetracyclines, since more than 6.2y per mil- 
liliter was required to produce a_bacterio- 
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effect. One of the two Proteus 


organisms also was considered insensitive to 


static 


the action of the tetracyclines. 

One strain of the coli-aerogenes group 
and one of the Proteus strains were insensi 
tive in vitro to the action of neomycin, and 
one strain of each group also proved insen 
sitive to polymyxin ( Aerosporin ). 

Recovery from the bacteremia occurred 
in seven patients receiving both a strepto 
mycin compound (streptomycin or dihydro 
streptomycin or equal parts of each) and one 
of 


(chlortetracycline, oxytetracycline or tetra 


the tetracycline group of antibiotics 
cycline). However, one of these patients 
died later of pulmonary embolism, Recovery 
also took place in three patients receiving 
only one of the tetracyclines and in one 
patient receiving only a streptomycin com- 
pound, In addition, one patient who re- 
ceived what would be considered inadequate 
therapy also recovered, Death occurred in 
2 of the 14 patients during treatment of the 
bacteremia. One of these patients received 
only chlortetracycline, and the other received 
both streptomycin and polymyxin B. Both 
of them had serious renal disease, which 
probably made recovery virtually impossible. 

Thus, it might appear that use of a 
tetracycline or a streptomycin compound, 
singly or in combination, is attended 
equally by recovery of such patients in the 
absence of serious renal disease. However, 
this conclusion appears to represent sophist- 


ry and is apparently a function of the small 


number of cases involved. It was evident 
from studies on the afore-mentioned series 
of 137 patients who had bacteremia due to 


14 


patients are a selected number, that use of a 


Gram-negative bacilli, of whom these 


combination of a streptomycin compound 
and one of the tetracyclines was the treat 
ment of choice, except when the causative 
organism was a Pseudomonas. 


Report of Cases in Which Death 
Occurred During Treatment of 
Bacteremia 
In 1943, at the age of 25 years, a white 
The 


Case 2. 
woman was brought to the clinic in coma 
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patient’s family stated that she had had diabetes 


for about two years, for which she had followed 


a qualitative dietary regimen and had_ received 
20 units of protamine zinc insulin each morning 
Twenty-four hours before the patient’s arrival at 
the clinic she had complained of increasing weak 


had 


arrival 


ness, thirst, polyuria, and drowsiness; shie 


heen unconscious about six hours before 


The patient's mother also had diabetes. 
at 
diabetic 


the 
Laboratory 


xamination this time disclosed typical 


findings of acidosis. studies 
showed Grade 4 glycosuria, the presence of acetone 
and diacetic acid in the urine, a value for blood 
416 meg. 100 


dioxide-combining of 


ml, and carbon 
13.5 The 


diabetic acidosis responded to appropriate treat 


sugar of per a 


power vol.%. 
ment, 

The patient She 
was advised to take 16 units of protamine zinc 


was dismissed 16 days later. 
insulin each morning, with supplementary amounts 
of regular insulin to be taken each morning and 
gly- 
cosuria present at those times. She was thoroughly 


evening in accordance with the degree of 


instructed in a qualitative diet 

The patient’s health was relatively satisfactory 
until 1948, when she returned to the clinic because 
increasing weakness, pedal paresthesia, and 
soreness the tongue. Generalized pallor with 
scleral icterus, puffiness of the face, and 


Laboratory data 


of 
of 
slight 
hepatosplenomegaly were noted. 
included 6.7 gm. of hemoglobin per 100 ml. of 
blood, an erythrocyte count of 2,200,000 cells per 
cubic millimeter of blood, and a leukocyte count 
of 2800. Reticulocytes numbered 1.3%, and baso- 
philic stippling was present. Examination of blood 
smears revealed macrocytosis, considerable poly- 
chromasia, shift the 
leukocytes to the right, and thrombocytopenia 
free hydrochloric 


a of polymorphonuclear 


Gastric analysis revealed 
acid before or after administration of 
\ tentative diagnosis of pernicious anemia was 
made, and 1 ml. of concentrated liver extract was 
On the 
reticulocyte 


no 
histamine 


given daily by intramuscular injection. 
this treatment, the 
During this period, the patient's 


seventh day of 
count was 44%. 
diabetes had remained 
Six months later the concentration of hemo 
globin the was 118 gm. the 
erythrocytes numbered 5,110,000. 


under relatively good con- 
trol, 
blood and 


The patient’s health was relatively satisfactory 
for the next 10 months, when again she was ad 
mitted in diabetic acidosis, possibly precipitated 
by acute iritis, which rapidly subsided. The patient 
During 
that examination, an incipient cataract was noted 
the left and 
retinal hemorrhage was noted in both fundi. 


was dismissed four days after admission. 


in eye an occasional superficial 


Six months later, the patient again was admitted 
in a semicomatose state. For two weeks she had 
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noted a persistent nonproductive cough, general 
malaise, and anorexia. The concentration of sugar 
in the blood was 540 mg. per 100 ml. There was 
no acetone in the urine. The patient had a spik- 
ing temperature up to 103 F (rectal) and episodic 
shaking chills. Several determinations of the 
concentration of urea in the blood were done on 
different days, the greatest value being 96 mg. 
per 100 ml. Cultures of both blood and _ urine 
revealed Escherichia coli. Oral administration of 
chlortetracycline was begun in amounts of 750 mg. 
every six hours; on the fourth and fifth days of 
antibiotic therapy, 500 mg. also was given intra- 
vitro tests of sensitivity revealed 
coli resisted both streptomycin and 
chlortetracycline. The continued without 
abatement during attempted treatment of the 
bacteremia, and she died on the fifth day of this 
treatment. On the day of death, the concentrations 


venously. In 
that the E. 
fever 


of sugar, urea, sodium, potassium, chlorides, and 
carbon dioxide in the blood were relatively normal 

Necropsy disclosed 3000 ml. of clear fluid in 
the peritoneal cavity. The right pleural cavity 
contained 600 ml. of similar fluid, and the left 
pleural cavity contained 700 ml. The pericardium 
The heart weighed 325 gm., as 
The external 


contained 150 mf: 
compared to a normal of 240 gm. 
surface of the heart was studded with petechiae, 


and the cardiac muscle was soft and flabby 

Fig. 1 (Case 2).—Multiple abscesses in lower 
lobe of right lung associated with bronchopneu- 
monia, 


Martin et al. 


DIABETES MELLITUS WITH BACTEREMIA 


Microscopic sections of the heart revealed peri 
cardial hemorrhage and small focal zones of myo 
cardial degeneration. 

The lower lobe of the right lung contained a 
1.5 cm. abscess adjacent to the pleura from which 
purulent exudate could be expressed; smaller ab 
scesses also were present in the lower lobe (Fig 
1). Microscopically, the periphery of the large 
abscess in the right lower lobe showed evidence 
of organization, and masses of macrophages con 
taining anthracotic pigment and lipid material 
were present throughout the connective tissue. The 
left lung was edematous 

Thé spleen weighed 540 gm. (normal, 150 gm.) ; 
its surface was wrinkled, and the parenchyma was 
soft. Throughout the splenic pulp were scattered 
accumulations of polymorphonuclear leukocytes 
The liver weighed 2060 gm 


sections 


and macrophages. 
1500 gm.), 
showed a moderate degree of congestion associated 
with some periportal zones of infiltration, The 
remainder of the gastrointestinal tract was normal 


(normal, and microscopic 


The pancreas weighed 90 gm. and showed a 


moderate degree of hyalinization in most of the 
one being 


Langerhans, an occasional 


The lobular connective tis 


islets of 
completely hyalinized. 
sue was increased, especially in the body and tail 

The adrenals were essentially normal. The left 
kidney weighed 270 gm. and was soft and bulky 
The pelvis contained 100 ml. of purulent material, 
Gram-negative bacilli appeared on 
papilla of the left kidney 
The remainder of the papil 


from which 
culture. The 
was partially absent. 
lae showed yellow streaks measuring up to 1 mm, 


upper 


in diameter, and several of the papillae gave the 
appearance of being scooped out. The adjacent 
connective tissue and the cortex of the left kidney 
contained red. The left 
renal vein was filled with a partially organized 


Approximately 1 cm. from the uretero 


streaks of yellow and 
thrombus 
pelvic junction, the left ureter was obstructed by a 
necrotic mass of renal papilla, The right kidney 


weighed 290 gm. The upper pole of the major 
papilla showed a zone of sloughing measuring 1 
cm. in diameter and covered by a green exudate 
Fine red streaks were throughout the 
Microscopic sections of the right kidney 


hyalinized 


present 
cortex 
partially or completely 
pronounced thickening of the 
Many of 
suggestive of the lesions of 
Throughout — the 


showed many 


glomeruli, with 
these glomeruli 
Kimmelstiel 
and 


basement membrane. 
were 
Wilson 


cortex were numerous macrophages and polymor 
phonuclear leukocytes accompanied by masses of 


disease medulla 


lymphocytes. The medulla showed a moderate de 
gree of intratubular The 
the left kidney were sloughed off, and there was 
an absence of pelvic epithelium, the surface being 
fibrinous polymorpho 


fibrosis papillae in 


covered by a exudate of 
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The 
intimal 


debris 
revealed 
with 

Changes similar to those in 


nuclear leukocytes and necrotic 


moderate-sized blood vessels 
thickening of 
zones of scarring. 


the right kidney were seen in the cortex. 


moderate degree, numerous 
Elon- 
gated irregular abscesses were noted in the cortex, 
associated with infarction of the medullary tissue 

The 
normalities 

The 
with bacteremia due to FE, 
vein, infarct of the lower lobe of the right lung 


other organs showed no significant ab 
final diagnosis was necrotizing papillitis, 


coli, infected left renal 


with abscess formation, and diabetes mellitus, with 
hyalinization of the islets of Langerhans 


14 


clinic 


CASE A 70-year-old white farmer came to 
the June, 1948, of 
urinary hesitancy, decreased caliber of the urinary 
stream, and inability to empty the urinary bladder 


in because nocturia, 


completely. These complaints had become pro- 
gressively more severe during the preceding year 
The patient had noted gross hematuria one month 
and again one week previously 

A diagnosis of diabetes mellitus had been made 
three years before, since which time the patient 
had followed a qualitative dietary regimen and had 
taken 20 insulin 
morning 


units of protamine zinc each 


General examination revealed pronounced en 
largement of the prostate gland, absence of pulsa 
tion of the left posterior tibial artery, and findings 
consistent with minimal diabetic retinopathy. 
Transurethral prostatic resection was done, and 
of adenofibromatous prostatic tissue was 


The patient's diabetes was well con 


63 gm 
removed 
trolled, and his immediate convalescence apparently 
He from the 


hospital on the sixth postoperative day. 


was uncomplicated was dismissed 

Ten days later, however, the patient was read 
mitted because of recurrence of gross hematuria 
He had required supplementary amounts of regular 
insulin for three days prior to readmission and 
had had a 101 F 


It was thought that the odor of acetone could be 


fever of for the same period 
detected on his breath 

Laboratory data obtained shortly after this read 
mission revealed Grade 4 glycosuria and acetonuria 
and a The 
carbon dioxide-combining power was 50.4 vol.% 


When the 


value for blood sugar of 390 mg. 


The value for blood urea was normal. 


patient’s blood sugar had been reduced to relatively 


normal levels, cystoscopic examination was done 


\ few small clots of blood were removed from 


the bladder, but no definite bleeding point was 
identified, 
casions reaching 105 F; he had episodic shaking 
Multiple cultures of 
Proteus organisms that were insensitive to strep- 


The patient's fever continued, on oc 


chills the blood revealed 
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A, ARCHIVES OF INTERNAL MEDICINE: 
tomycin and polymyxin B. Cultures of the urine 
revealed an identical organism on two occasions 
Streptomycin was administered intramuscularly 
in amounts of 2 gm. daily for two days, the dose 
Treatment 
was continued for nine days; polymyxin B also 


being increased to 3.2 gm. thereafter. 


was given intramuscularly in amounts of 50 mg. 
every 6 hours for the last 36 hours. Antibiotic 


therapy had no significant effect on the patient's 


downhill course. The episodic chills and a fever 
in excess of 105 F continued, and he died in coma 
The concentrations of sugar and urea in the blood 
progressively increased, reaching heights of 453 
mg. and 218 mg., respectively 

At the 


showed few widely scattered zones of 


necropsy heart weighed 360 gm. and 


a focal 
fibrosis associated with moderate coronary sclero 
The right lung appeared emphysematous, with 
focal zones of collapse; the right apex contained 


Sis 


a calcified anthracotic healed granuloma. Numerous 
petechiae were scattered over the pleura. The left 
lung appeared the same except for an increased 
amount of thick tenacious secretion, 

Its pulp was de- 
irregularly 
mm 
thick 
hyalinized granulomas, and an occasional one was 
containing 


The spleen weighed 330 gm. 
amount, and 
were yellowish-white nodules 1 

Microscopically, were 


creased in scattered 
throughout 
these 


in diameter, 


few macrophages 
The liver weighed 1875 gm. and was es- 
normal except for some periportal in- 
filtration lymphocytes. The of the 
gallbladder exhibited elevated yellow zones that 
represented The 
showed significant 


surrounded by a 
debris. 

sentially 
of mucosa 
microscopically cholesterosis. 


esophagus and stomach no 
abnormalities, 

The 100° gm. 
study disclosed numerous hyalinized islets accom- 


panied by interstitial fibrosis that was most pro- 


pancreas weighed Microscopic 


nounced around the larger ducts. 

soth kidneys appeared 
(Fig. 2). Scattered throughout the cortices were 
yellow streaks that extended to the corticomed 


essentially the same 


ullary junction. Abscesses and infarcts measuring 
up to 1 cm. in diameter were present. Microscopi 
cally, the glomeruli were partially hyalinized and 
displayed severe thickening of the basement mem- 
Surrounding many the hyalinized 
glomeruli were zones of fibrosis and lymphocytes 
The medulla exhibited a moderate degree of in- 
filtration, with The = chronic 
changes in the kidneys appeared compatible with 
combined nephrosclerosis and early Kimmelstie!- 
Wilson disease. The urinary bladder was con- 
gested. At the operative site, the prostate was 
covered by a thick tenacious yellow granular exu- 
date that microscopically suggested an acute in- 
The other organs showed 


brane. of 


some abscesses. 


flammatory reaction. 
no significant abnormalities. 
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The final diagnosis was bilateral pyelonepliritis, 
with abscesses of the kidney and bacteremia due 
to Proteus organisms, and diabetes mellitus, witl 
hyalinization of the islets of Langerhans 


Comment 
McVay and associates * recently investi 
gated the efficacy of prolonged antibiotic 
prophylaxis with chlortetracycline in dia 
betic patients. They observed a slight but 
not significant diminution in the incidence 
of pyuria in treated patients as compared to 
Since 13 of our 14 


patients had urinary infections that ap- 


untreated controls. 
peared to be the source for invasion of the 
blood the 
initiated by these workers warrants con 
tinuation, 


stream, type of investigation 


It would appear from this study that 
physicians should not hesitate to obtain cul 
tures of the blood of those diabetic patients 
who have fever that is not immediately 
explainable. Since 10% of the patients in 
the afore-mentioned series of 137 who had 
bacteremia caused by Gram-negative bacilli 
were diabetic, it is suggested that determina 
tion of the fasting blood sugar of any 
patient with such bacteremia is desirable. 
Also, one should be wary of the possible 


complication of bacteremia in diabetic pa 


Martin et al. 


INABETES MELLITUS WITH BACTEREMIA 


Fig. 2 
Kidneys, 
pyelitis 

phritis, Note abscesses in 


(Case 14) 
showing acute 


and  pyelone- 


the papillae 


tients when infections of the urinary tract 
exist. 
fections in diabetic patients 1s necessary. 


Vigorous treatment of urinary in 


One should strongly consider the advisa 
bility of administering prophylactically a 
streptomycin compound together with one 
of the tetracyclines to diabetic patients prior 
to and following operation on or manipula 
tion of the urinary tract. 


Summary 


Lacteremia caused by Gram-negative 
bacilli is of significant occurrence in patients 
who have diabetes mellitus. Of 137 patients 
with such bacteremia studied at the Mayo 
Clinic, 14 had diabetes. The coli-aerogenes 
group of organisms accounted for 12 of 
14 infections of the blood 


while Proteus organisms were responsible in 


these stream, 
the other two instances. The urinary tract 
was the apparent portal of entry of the 
organisms in 13 of the 14 patients. Two 
of the fourteen patients died during treat 
the the result of 


serious renal disease, which probably made 


ment of bacteremia as 
recovery virtually impossible. 

lor such infections, use of a combination 
of a streptomycin compound and one of the 
tetracycline group of antibiotics is recom 


mended. In an attempt to avoid the com 


219 


‘ap 


A 


plication of such bacteremia in diabetic 


patients, vigorous treatment of infections of 


the urinary tract and antibiotic prophylaxis 
during operations on the urinary tract are 
urged for all diabetics. 
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Studies on Urinary Lipase 


In the first two papers of this series ! 
we were able to show that a fat-splitting 
enzyme is present regularly in the urine of 
dogs. We presented the following observa 
tions as evidence that the fat-splitting en- 
zyme is of pancreatic origin: 1. Injection of 
methacholine (Mecholyl) secretin in 
dogs increases the amount of the fat- 
splitting enzyme in the urine. 2. Removal of 
the pancreas causes an immediate disappear 
ance of the enzyme in the urine, 3. Ligation 
of the pancreatic ducts leads to a marked 
rise in the excreted amount of the enzyme 
followed slowly by a decrease to rather low 
values. 4. Ligation of the ducts followed by 
pancreatectomy causes an immediate disap 
pearance of the high values of the enzyme 
in the urine, From these findings we con 
cluded that the fat-splitting enzyme in the 
urine is identical with the pancreatic lipase. 

Lipase has also been detected regularly 
in the urine of men. In 100 healthy persons 
its concentration ranged from 0.1 to 0.75 
units. This means that after incubation of 
the urine oi] emulsion mixture containing 
1 cc. of urine for 24 hours, between 0.1 ce. 
and 0.75 ce. of N/20 sodium hydroxide have 
been necessary for the titration of the 
liberated fatty acids to a pink end-point 
with phenolphthalein. The method which we 
employed is an adaptation of our own 
method for the determination of serum lipase 
to the use in the urine as described in the 
first paper of this series. The value for the 
concentration of lipase in the urine, is, it 
appears, about the same as the value for 
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111, On the Diagnostic Value of Urinary Lipase 
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lipase in the serum. Values of 1.0 unit and 
more are considered to be significant in 
creases. 

During the last two years we have in 
vestigated the possibility of using the de 
termination of the lipase in the urine in 
clinical tests for the existence of pancreatic 
disease. The urines of 463 patients in the 
New [England Center Hospital have been 
examined for lipase. Most of the tests were 
performed in urine taken at random from 
the admissions. In addition we examined 
the urine of most of those patients in our 
hospital who had shown elevated values for 
pancreatic enzymes and of those patients 
in whom according to clinical symptoms 
pancreatic disease might have been suspected. 
In 388 cases the values for urinary lipase 
have been found normal. Among those were 
healthy persons who had a simple routine 
examination. There were 47 patients with 
psychoneurosis, 14 with organic nervous 
disorders, 7 with diseases of the respiratory 
tract, 23 with heart and vascular diseases, 
46 with gastrointestinal disease, 23 with 
liver or gallbladder disease, 7 with meta 
bolic disorders, 21 with diabetes, 20 with 
kidney and urinary tract disease, 14 with 
blood disorders, 4 with skin disorders, and 
11 with arthritis. 

In 75 cases the values were clevated 
ranging from 1.1 to 3.35 units. Among 
those are 5 patients with the clinical picture 
of an acute pancreatitis (Cases 1-5, Table 1) 
and 12 patients with chronic relapsing 
pancreatitis (Cases 6-17, Table 1). Table 
1 shows the values for urinary lipase and 
in addition the values for serum lipase, 
urinary diastase, and serum diastase in these 
cases, 
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TABLE 1 


Urinary Lipase 
(Normal, 0.1-0,75 


1.05, 1.4, 1.7 0.7 


(after attack, 0.5 
1.05, 1.60 
1.4, 1.65 
1,95, 1.55, 0.95, 0.7, 1.2 


12 


15 
1,05, 1.05 


All cases with acute pancreatitis and most 
of the cases with chronic relapsing pan 


creatitis showed also elevation of serum 


diastase, of urinary diastase, or of both. 
But the values for the enzymes were not 
always increased at the same time, Often 
the urimary lipase was elevated at a_ time 
when the urinary or serum diastase was 
normal, On the other hand, the lipase has 
in the urine or serum 


been found normal 


from patients with elevated figures for 


diastase. There were two more cases of 
recurrent pancreatitis where the values for 
The first 
patient was known to suffer from recurrent 
the test 


he had been in a quiet phase of the disease 


the urinary lipase were normal. 


pancreatitis. But when was done 
for several weeks. The second patient had 
a history of alcoholism and morphine abuse 
for many years, with severe attacks of 
recurrent pancreatitis in a calcified pancreas. 
The pains were so agonizing that after all 
other attempts of treatment had failed sub 
The 


pancreas was totally fibrotic and calcified. 


total pancreatectomy was performed. 


Hardly any pancreatic tissue was recogniz 
able. The value for urinary lipase before 
surgery was 0.5; after the operation it was 
0.1 and 0.05, 

A second group of cases with elevated 
figures for lipase in the urine included 28 
patients where organs adjacent to the pan- 
creas were diseased primarily and where the 
become involved later. In 


pancreas had 


five cases the primary disease was cholecys 
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Serum Lipase 
(Normal, 0.1-1.0 
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Urinary Lipase and Other Pancreatic Enzymes in Acute Pancreatitis 
(Cases 1-5) and Chronic Relapsing Pancreatitis (Cases 6-17) 


Serum Diastase 


Urinary Diastase 
(Normal, 80-150 


(Normal, 80-350) 


565, 605, 480 105 
525 140 


1330, 1500, 200, 195, 195 690, 261, 96, 56, 54, 54 
930, 605, 305, 405, 130 933, 78, 78, 96 
510 1065 
605, 840 66, 156, 234, 107 
700, 775 
261, 183 
165 


117 


240, 160 204 

340, 465, 370 
530, 480 

90, 540, 165, 145 

90, 355, 405, 240 


204, 78 
204, 135 
66, 78, 54 


titis or cholelithiasts, and in three cases 
there was carcinoma of the biliary tract. In 
two patients with gallstones the presence of 
secondary had already been 


suspected on the basis of the clinical symp 


pancreatitis 


toms. The suspicion was confirmed by the 
laboratory findings of elevated pancreatic 
enzymes in serum and urine. In the three 
other cases pancreatic involvement had to be 
assumed because of the marked increase of 
serum and urinary diastase, respectively. 
Among the patients with carcinoma of the 
biliary tract, only one showed elevated 
figures for serum diastase; all three showed 
increased values for urinary lipase. In one 
case of carcinoma of the biliary tract where 
the tumor could be removed, the values for 
urinary lipase became normal after surgery. 
We examined three cases of cirrhosis of 
the liver and biliary cirrhosis, respectively, 
case of sclerosing cholangitis 


and one 


(diagnosis at exploration). All four 
showed high values for urinary and serum 
diastase in addition to the elevated figures 
for urinary lipase, One patient had a retro 
infiltrating the 


peritoneal lymphosarcoma 


pancreas. There were two cases of car 
cinoma of the stomach with elevated figures 
for urinary lipase. In one case partial pan 
createctomy had been performed in addition 
The 
jaundice and extensive peritoneal metastasis 
Values for urinary 


to gastrectomy. other case showed 


with pancreatic edema. 
and serum diastase were also high. Two 
cases with peritoneal carcinomatosis were 
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DIAGNOSTIC VALUE 


URINARY LIPASE 


TABLE 2 


Urinary Lipase 


Urinary Lipase and Other Pancreatic Enzymes in Diseases of Organs 
Adjacent to the Pancreas 


Serum Diastase 


Urinary Diastase 
(Normal, 80-150 


Serum Lipase 


Case Diagnosis (Normal, 0.1-0.75) (Normal, 0.1-1.0 (Normal, 80-350) 
1 Cholelithiasis; secondary pancreatitis 1.35 110 222, 183 
2 Cholelithiasis; secondary pancreatitis 1.65, 1.8 2.5 370, 210, 1775, 210 117, 54 
3 Cholecystitis; cholelithiasis 1. 20 
4 Cholecystitis 1.3 
5 Cholelithiasis with obstructive jaundice 1,05? 925, 745, 275 174, 57 
6 Carcinoma of biliary tract with expanded i 
metastases 1.13 0.1 4 
7 Carcinoma of papilla of Vater with pan- ' 
creatitis 1.4| 126, 78 820, 320 
s Carcinoma of biliary tract with icterus 2.0} 115 48, 78 
(after surgery, 
0.5, O98 
iT) Cirrhosis of liver 0.6, 1,26, 0.25 325, 450, 390, 90 54, 261, 78 
10 Biliary cirrhosis 0.45, 0.65, 1.65 195, 870 54, 160 
11 Cirrhosis of liver 1g 130 117 
12 Sclerosing cholangitis 1.45, 1.05, 0.7 510, 305 66, 54, 243 
730, 665, 240 195, 66 
13 Retroperitoneal lymphosarcoma — infil- 1.25, 1.65 3.1, 2.0, 2.7, 2.0 450, 240, 240 105, 06, 282, 54 
trating the pancreas 435, 575, 340 
4 Carcinoma of stomach, gastrectomy, and 
partial pancreatectomy 1.15 
15 Carcinoma of stomach with peritoneal 
metastases and jaundice 1,25 0.6 730 255 
16 Carcinoma of lungs with peritoneal car- 
cinomatosis 1.4 
17 Carcinoma cervix with peritonitis and 
peritoneal metastases 1.05 
Is Penetrating duodenal ulcer 1.0, 1.1, 0,95 550 14 
9 Penetrating duodenal ulcer 0.65, 1.5 130, 645 (6 
20 Penetrating duodenal uleer 1.75, 0.35 09 740, 210 261 
21 Penetrating duodenal ulcer 1,1, 0.8 340 is, 10) 
22 Penetrating duodenal ulcer 1.05, 1.1, 0.55 105, 200, 305, 420 126) 
23 Penetrating duodenal ulcer 1.15 175, 450, 425 126) 
24 Penetrating duodenal ulcer; post 
cholecystectomy 1.1, 0.45 oo 
25 Penetrating duodenal ulcer; post 
gastrectomy 0.95, 1.15 225, 1205 144, 288, 1006 
26 Penetrating duodenal uleer l 78, 160, 500, 775 117 
27 Penetrating duodenal ulcer Af 635, 460 144, 279 
28 Penetrating duodenal ulcer; post 1.6, 1,25 14 665, 715, 745, 66, 54 
240, 1400, 60 


gastrectomy 


examined, The first patient had been ad 
mitted to the hospital twice. The first time 
an inoperable carcinoma of the lungs had 
been found, Urinary lipase was determined 
three times, the values were 0.3, 0.4, and 
0.5. When this patient entered the hospital 
a second time with peritoneal metastasis 
the value for urinary lipase was 1.5. The 
second patient had a carcinoma of the cervix 
with peritonitis and peritoneal metastasis. 
The urinary lipase was determined to be 
1.05 1.65. 1] of 
penetrating ulcer with elevated for 
urinary lipase. All of them except case 24 


and There were cases 


values 


TaBLe 3 


Urinary Serum 
Lipase Lipase 

Case Diagnosis (Normal, (Normal, 
0.1-0.75) O.1-1.0 


l Diabetes mellitus 13 
2 Diabetes mellitus 1.55 01 
3 Diabetes mellitus 65 


Diabetes mellitus 
5 Diabetes mellitus 
with duodenal ulcer 


0.1 


Nothman et al. 


(Table 2) also showed at some time of 
their examination elevated figures — for 
urinary or serum diastase or for both 


enzymes. In many of these cases the urinary 


lipase was already elevated before the 
diastase showed a rise. In others the urinary 
lipase was still high when the diastase had 
already returned to normal values. 

Table 3 gives the figures in five cases of 
diabetes mellitus. [every one of them had in 
his past history frequent upper abdominal 
pain. The figures for urinary lipase are 
rather high, and the values for serum or 
high when 


were also 


diastase 


urinary 


('rinary Lipase and Other Pancreatic I:nzymes in five Causes of 
Diabetes Mellitus 


Urinary Serum 
Diastase Diastase 
Normal, (Normal, Additional Symptoms 


150) 


Frequent upper abdominal distress 

ee abdominal symptoms of some 
ength of time 

Same 


214 


Same 
Same 


650 
2.0 
500) 
120 
223 
ee 


A 


examined, Comfort, Gambill, and Baggen 
stoss* have found that among their cases 
of recurrent pancreatitis glycosuria occurred 
in 30%. In many it could be demonstrated 
that the attacks of upper abdominal pains 
characteristic of recurrent pancreatitis pre- 
ceded the diabetic Since 1948, 
one hundred four cases of chronic recurrent 
pancreatitis have been observed among the 
Diabetes was 


condition. 


patients in our hospital. 
present in almost 50%. We assume that the 
frequent upper abdominal attacks of the 
five patients have been symptoms of recur 
rent pancreatitis and that the diabetes in 
these cases had developed on the basis of this 
disease. The elevated values for serum and 
urinary diastase and the elevated figures for 
urinary lipase as well are additional signs 
of pancreatic disease. 

Table 4 shows four cases in which ae- 
cording to the clinical diagnosis an elevated 
urinary lipase had not been expected. The 
first patient showed many psychoneurotic 
features, and the diagnosis of psychoneurosis 
seemed justified. At the same time she 
complained of frequent upper abdominal 
pains. When she was in the hospital the 
urinary diastase was found elevated three 
times and the urinary lipase twice. Upper 
abdominal pains and elevated values for 
urinary diastase and lipase were apparently 
due to pancreatic disease. 

The true for 
(Table 4). Case 3 had been diagnosed as a 


same is Cases 2 and 3 
case of anxiety state, but he complained 


TABLE 4 


A. ARCHIVES OF INTERNAL MEDICINE 


also of upper abdominal pains of three 
years’ duration. The urinary diastase was 
530 and 420 when the urine lipase was 1.6 
and 1.1, respectively. Case 4 (Table 4) was 
diagnosed as hysteria. Her chief complaint 
was “gaseousness of 16 years.” The urinary 
diastase was 520 when the urinary lipase 
The fourth case had a carcinoma 
He also gave a history of 
The assumption of 
pancreatic involvement is, therefore, 
far-fetched. The urinary lipase of 2.2 when 
the urinary diastase was 520 may be easily 
explained on this basis. One patient with 
infectious hepatitis showed elevated figures 
for urinary lipase. In this case the infection 


was 1.9. 
of the colon. 
chronic alcoholism. 


not 


was apparently not limited to the liver. 
Clinically there was a sensation of intensive 
pressure in the left upper abdomen, Together 
with a urinary lipase of 1.9 and 1.95 this 
patient had a serum lipase of 1.3 and uri- 
nary diastase of 560. Serum diastase was 
normal. In a case of beryllium intoxication 
with extensive granulomatous nodules in the 
lungs the urinary lipase was 1.55 and 1.75. 
urinary 


different 


serum and 
diastase examined at 
times. They were found elevated regularly, 
the serum lipase being 1.2 and 1.4; serum 
diastase, 210 and 360, urinary 
diastase, 620 and 750. Our conclusion is 


that the 


Serum lipase and 


were also 


and 


elevated values of pancreatic 


enzymes in serum and urine in this case 


of beryllium intoxication are signs of dis- 
turbed pancreatic function. The disturbance 


Cases Where Elevated Values for Urinary Lipase and Serum and Urinary 


Diastase Have Not Been Laxpected 


Serum 
Lipase 
(Normal, 
0.1-1.0) 


Urinary 
Lipase 
(Normal, 
0.1-0,75) 


Diagnosis 


l’sychoneurosis 


Carcinoma of colon 
Psychoneurosis 


Hysteria 
Infectious hepatitis 


> 


Beryllium toxicosis 
Bilateral hydronephrosis, 
hypertrophie prostate 

Malignant hypertension 
Glomeruloselerosis, uremia 


> 


woe 
= 


Glomerulosclerosis 
Amyloid nephrosis 


de 


Serum 
Diastase 
(Normal, 

80-150) 


Urinary 

Diastase 
(Normal, 

80-350) 


Additional Symptoms 


510, 560 Frequent upper abdominal pains 
510 
520 Heavy drinker for many years 
530, 420 Upper abdominal pains of 3 years 
duration 
520, 480 Gaseousness for 16 years 
560 ) Intensive pressure left upper abdomen 


620 
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{RY LIPASE—DIAGNOSTIC VALUE 


Case Diagnosis 


1 Depression, probable pancreatitis 

2 Cholangitis, common-duct stone 0.2 
4 Gastrectomy due to stenosing ulcer 0.8 
4 Duodenal ulcer pancreatitis 0.6 
5 Recurrent pancreatitis (quiet phase) 0.2 


may be caused by granulomatous changes in 
the pancreas in addition to the involvement 
in the lungs. In the six cases just described 
where elevated values for urinary lipase 
have not been expected the presence of high 
urinary lipase figures may be explained by 
the fact that in addition to the original 
disease there were other signs and symptoms 
which pointed to a diseased pancreas. In 
five cases of kidney disease with severe renal 
insufficiency the values for urinary lipase 
have been found high. We have not been 
able to explain the elevated enzyme values 
in these five cases. 

There was a small group of patients in 
whom according to the clinical picture and 
other laboratory high urinary 
lipase values might have been expected but 
Table 5 shows the figures 
Some of the clinical 
for 


findings 


were not found. 
obtained in these cases. 
the 

urinary diastase made pancreatic involve- 


symptoms and elevated values 


ment a strong possibility. Yet the values for 


TABLE 6. 


Urinary Serum 
Lipase Lipase 

Case Diagnosis (Normal, (Normal, 
0.1-0.75) 0.1-1.0) 


1 Carcinoma of pancreas 0.3 0.3 
2 Carcinoma of pancreas 0.4, 0.7 

3 Carcinoma of pancreas 0.45, 0.3 

4 Carcinoma cf pancreas 0.6 

5 Carcinoma of pancreas 04 


6 Carcinoma of pancreas O15 


Carcinoma of pancreas 0.2, 0.8 


(tail) 

s Carcinoma of pancreas 0.35 
(body) 

9 Carcinoma of pancreas OA 
(body) 

10 Carcinoma of pancreas 0,2, 0.4, 0.65 

ll Carcinoma of pancreas O15 
(body) 

12 Careinoma of pancreas 0.65 
(body and tail) 

13 Carcinoma of pancreas 06 
(tail) 

4 Carcinoma of pancreas 0.75 
(hody) 

15 Carcinoma of pancreas 1.05 
with ascites 

16 Lymphoma of pancreas 1.3, 1.6 

17 Cystadenoma of pancreas 
before surgery 0A5 

After surgery 2, 2. 


Nothman et al. 


TABLE 5.—Cases Where High Urinary Lipase Values Might 


Urinary Lipase 
(Normal, 0.1-0.75) 


0.15, 0.55, 0.45 


Have Been ted 


Serum Diastase 


Urinary Diastase 
(Normal, 80-190) 


(Normal, 80-350) 


Serum Lipase 
(Normal, 0.1-1.0) 


325, 495, 495 
500, 470 


665 
0.3 370, 119, 355, 195 87, 54 
0.6 280 


urinary lipase were less than one unit. Since 
the urines of these patients have been taken 
at random and mostly examined on only one 
occasion, it is conceivable that with more 
frequent tests the values for urinary lipase 
found The 
figures in the last case concern a_ patient 


might have been increased, 
with recurrent pancreatitis in a quiet phase 
All other available data on 
found 


by the secretin test. 


of the disease. 
normal except 


The 


response of the pancreas to stimulation with 


enzymes have been 


those obtained 
secretin in this patient was diminished. 
Studies on urinary lipase have been per- 
formed in 17 patients with tumor of the 
pancreas. Among them were 15 cases of 
pancreatic carcinoma, one case of cyst 
adenoma of the pancreas, and one case with 
The results are 


Hodgkin's lymphoma. 


shown in Table 6. 

Fourteen patients with carcinoma of the 
pancreas were explored in our hospital, 
and in all of them the preoperative diag 


Urinary Lipase and Other Pancreatic Enzymes in Tumor of Pancreas 


Serum 
Diastase 
(Normal, 


Urinary 
Diastase 


(Normal, Additional Laboratory Findings 


80-350) 80-150) 
110, 130, 180 48,66 Secretin test poor response 
160, 145, 90 54 
117 
160, 190, 90, He Secretin test poor response 
90, 160, 90 
105, 66 
87 Secretin test diminished response 
220, 175 a) Secretin test poor response 
7s 
00, 340, 145, 105 Secretin test normal response 
175 
110 7%, 66, 66 Beecretin test normal response 
150, 260 110, 96 
140 
140, 90,110, 5A, 7s, 5A, 78 


340, 290, 130 


205 
1,220 


= | 
: 
|_| 420, 327 
225 


A 


nosis was confirmed through biopsy. In 
seven the tumor was in the 
head of the gland and in seven in the body 
or tail, a rather high percentage for this 
15 (Table 6) 
mitted to the hospital in poor condition. A 


cases found 


localization. Case was ad 
mass could be palpated in the left side of 
the abdomen below the stomach, and much 
ascites with palpable metastases was present. 
exploration was not done because of the 
The 
patient the 
hospital of his home town, An autopsy was 


apparent inoperability of the tumor. 
was sent home and died in 
performed, and extensive carcinomatosis was 
found, with the primary tumor probably in 
the pancreas, All cases of pancreatic car 
cinoma except for the last mentioned had, 
as Table 6 shows, normal figures for urinary 
lipase in addition to normal values for serum 
lipase and urinary and serum diastase. In 
some of the patients the examinations were 
performed almost daily. The only laboratory 
test which supported the diagnosis of car 


It 


was done 
four 


cinoma was the secretin test. 


in and disclosed cases 


marked impairment of pancreatic function. 
Case 16 (Table 6) had Hodgkin’s disease 


CASES 


involving the pancreas, as shown at surgery. 
of serum 
diastase was made in serial fashion before 
The values were 
normal. of 
lipase, one done before exploration, the 


Determination urinary and 
and after the operation. 


Two determinations urinary 
second one after exploration, showed ele- 
vated figures. The last case, Case 17 (Table 
6) concerns a boy 2!, years old. He was 
operated on with a diagnosis of pancreatic 
cyst. At operation the tumor was recognized 
as a cystadenoma, In this case the urinary 
lipase before operation was 0.45, and it rose 
after the operation to 1.2 and 2.8; urinary 
diastase increased from 205 to 1220, and 
serum diastase was 429 and 327 after the 
operation, 

The 14 
showed an extended replacement of glandu- 


It 
this small quantity of remaining normally 


cases of pancreatic carcinoma 


1s 


lar tissue with carcinomatous tissue. 


functioning pancreatic tissue which may be 
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too small to allow an increase of the pan- 
creatic enzymes either in the blood or in the 
urine. 

The fact that in pancreatic carcinoma 
urinary lipase as urinary and serum diastase 
did not show any change from normal and 
was, therefore, of no help for the diagnosis 
was a great disappointment, at least at the 
beginning of our studies. But it raised the 
question as to whether the response of 
urinary lipase to stimulation with secretin 
might differ in normal cases from cases 
with carcinoma. 
Using the stimulating effect of secretin on 


This proved to be true. 


the excretion of urinary lipase we have been 
able to develop a method possibly helpful 
in the early detection of carcinoma of the 
pancreas. The method and results will be 
discussed in the next paper of this series. 
More than 1000 determinations of urinary 
lipase in 463 patients have been performed 
to evaluate the presence of elevated values 
as an aid in clinical tests for the existence 
of pancreatic disease. The samples of urine 
used in this study came from three groups 
of persons. The first group included ad 
missions to the hospital where the urine 
was sent to the laboratory for routine 
examination. The second group consisted of 


for 


at 


patients in| whom elevated figures 


pancreatic enzymes have been found 
laboratory examination, and the urinary 
lipase, therefore, was determined in addition. 
The third group consisted of patients in 
whom clinical symptoms pointed to the pos- 
sibility of the presence of pancreatic disease, 
and urinary lipase was determined to sup- 
port the diagnosis. Among the 463 patients, 
75 were found to have elevated values for 
lipase in the urine. The elevated figures 
were in patients with acute or chronic re 
lapsing pancreatitis; patients where second 


ary pancreatitis developed after cholelithiasis, 


cholecystitis, or penetrating duodenal ulcer; 
patients with diabetes mellitus, where ab 
dominal complaints of long duration pre- 
ceded the glycosuria, and patients where 
some of the symptoms pointed to pancreatic 
disease and detailed examination confirmed 
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URINARY LIPASE—DIAGNOSTIC VALUE 


the involvement of the pancreas. In many 
cases the urinary lipase was determined 
first. When elevated values have been 
found, we tested diastase in urine and serum 
and lipase in serum to have the diagnosis 
of pancreatic disease on the basis of an 
elevated urinary lipase supported by the 
demonstration of the increase of other 
pancreatic enzymes. So, in the end, as the 
Tables show, urinary and serum diastase 
as well as serum and urinary lipase have 
been found increased. In many cases the 
increase of the values for diastase and 
lipase does not occur at the same time. 
In some the increase of urinary lipase may 
precede the rise of urinary diastase; in 
others it may follow them. In five cases of 
kidney disease with severe renal insufficiency 
where the values for urinary lipase have 
been found high we have not been able 
to explain these increases. But even in 
these cases urinary diastase and serum 
lipase have been found increased when 
examined. In five other cases where the 
values for urinary lipase have been expected 
high and have been found normal these 
results may be explained with the fact 
that the examination has only been done 
once or twice and not in a serial fashion. 
With the exceptions just mentioned, our 
studies prove that in patients with pancreatic 
disease an increase of the lipase in the urine 
may be expected and that when urinary 
lipase is found to be elevated pancreatic 
disease may be suspected. In this sense the 
determination of the lipase in the urine 
may be considered as a diagnostic test for 
the presence of pancreatic disease in the 
same way as urinary diastase and serum 
diastase are. In carcinoma of the pancreas 
the values for urinary lipase have been 
found mostly normal, together with the 
values for serum lipase, serum diastase, 


Nothman et al. 


and urinary diastase. But in these cases the 
response of the urinary lipase to stimulation 
with secretin which differs markedly from 
the response of normal persons may be used 
as an early diagnostic for pancreatic car- 


cinoma. 
Summary 


In 463 persons, including healthy and 
diseased persons, a fat-splitting enzyme has 
been detected regularly in the urine; its 
concentration has been 0.75 units or less. 

In those cases where the 
been found elevated, ranging from 1.0 unit 
to 3.35 units, there were symptoms, labora- 
tory findings, or both which pointed to 
pancreatic disease, except for five cases who 
showed severe renal insufficiency. 


values have 


In 15 cases of carcinoma of the pancreas 
the values for urinary lipase were less than 
one unit together with normal values for 
urinary and serum diastase. In these cases 
the lack of response of the gland to stimu- 
lation with secretin measured on the con 
centration of lipase in the urine is of great 
help for the evaluation of the disease, as will 
be reported more in detail later. 

Pratt Diagnostic Clinic, New England Center 
Hospital, 171 Harrison Ave. (11) 
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Sudden Death from Coronary Atherosclerosis 


Age, Race, Sex, Physical Activity, and Alcohol 


DAVID M. SPAIN, M.D., Brooklyn, and VICTORIA A. BRADESS, M.D., Valhalla, N. Y. 


At present there are suggestive, but as 
yet not completely substantiated, differences 
in the incidence of coronary artery disease 
between the sexes and among the races, 
the various body types, and those engaged 
in different degrees of physical activity. 
Further studies are necessary in a variety 
of different population groups in order to 
confirm or deny these differences. The 
validity of these differences must be firmly 
established before there can be enthusiastic 
and intensive pursuit of the basic mechan- 
isms responsible for these differences. In 
order to accumulate more evidence along 
these lines a population group consisting of 
all of the deaths caused by coronary artery 
disease over a period of seven years in one 
community under the jurisdiction of the 
medical examiner’s office was analyzed 
concerning some of the factors thought to be 
involved in the development of coronary 
atherosclerosis. 

During the period of this study West- 
chester County had an average population 
of approximately 650,000 people. It is a 
relatively stable community, so that the 
cases studied were representative of the 
population over a period of years. It is a 
community in which individual per capita 
income is high in comparison with that of 
many other areas. The county consists of 
moderate-sized cities, towns, villages, in- 
dustrial zones, and large shopping zones, as 
well as suburban, residential, and semirural 
areas. Many of the residents commute to 
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their occupations iti New York City. The 
others work and reside in the county. The 
cases analyzed in this survey were consecu- 
tive and were selected only to the degree 
that they came under the jurisdiction of the 
medical examiner’s office. The diagnosis of 
coronary artery disease was established in 
approximately half the cases by postmortem 
examination. In many of these autopsied 
cases quantitative determinations were made 
of the degree of atherosclerosis (a part of 
another study). The remainder of the cases 
were not autopsied because the diagnosis 
appeared to be clear. The diagnostic con- 
clusions were based on previous and present 
medical history, as well as characteristic 
signs and symptoms of the episodes im- 
mediately preceding death. The cases in this 
study differ from the cases of coronary oc- 
clusion seen in general hospital populations 
in that myocardial infarcts are not fre- 
quently observed. The usual anatomic find- 
ing in these cases is an advanced degree of 
coronary atherosclerosis with marked nar- 
rowing or complete occlusion of one or more 
lumens. 

These cases were classified according to 
age, race, sex, physical activity as repre- 
sented by occupation, alcoholism, and the 
type of activity at the time of or immediately 
preceding the fatal event. Attempts were 
made to classify ethnic origins and marital 
status, but many discrepancies were revealed 
and precluded the use of these data. 


TABLE 1.—Distribution of All Cases as to 
Sex and Race 


Total Cases Male Female 


(4.4%) (10.1%) 
23 


1,044 
65 (5.8%) 
1,109 


= 
— 
= 
White 
a Negro 
Total 
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TABLE 2.—Distribution According to Age and Sex (White Cases) 


Age, Yr. 
Under 35 36-40 41-45 46-50 51-55 56-60 61-65 66-70 Over 70 
Male... 13 3s 57 120 149 133 133 143 
Female.___. 3 4 2 12 23 42 37 83 


Table 1 reveals that there were a total 
of 1109 cases. Of these, 1044 were white 
and 65 (5.8%) were Negro. The ratio of 
male to female cases was approximately 
4:1. Although the number of Negro cases 
was small, the difference between male and 
female in this group was not as striking as 
in the white group of cases. 

Table 2 records the distribution of the 
1044 cases in white persons according to 


TABLE 3.—Distribution According to Age and Sex of Sixty-Five Negro Cases with 
Coronary Occlusion 


the 


struction workers, gardeners, etc. Of 
841 white men in this study, reliable oc 
cupational histories were available in 652. 
In Table 4 it may be observed that of the 
251 classified in sedentary occupations, 112 
(44%) died from acute coronary occlusion 
under the age of 55, whereas those classified 
as engaged in strenuous activity numbered 
141. Of these, only 35 (24%) died from 


acute coronary occlusion under age of 55. 


Under 35 36-40 41-45 46-60 61-55 56-60 61-65 66-70  Over7> Total 
Male... 0 3 2 11 + 6 5 4 40 
Female... 0 0 1 3 4 5 4 4 25 


age and sex. In this group it may be noted 
that significant numbers of the female cases 
first start to appear past the age of 55. 
The ratios of male to female in white 
patients in three age periods were as fol- 
lows: Under the age of 46 the ratio of male 
to female cases was 12:1. In the group 
46-60 the ratio was 6.6:1. This changed 
considerably in the older ages, so that over 
the age of 60 the ratio was reduced to 
2.5:1. The age distribution of the 65 Ne- 
groes is shown in Table 3 and roughly 
parallels that of the group as a whole. 

The white males were grouped according 
to physical activity as represented by type 
of occupation. Occupations were classified 
into three major groupings: sedentary, 
moderate physical activity, and strenuous 
physical activity. Illustrations of occupations 
in the various groupings are as follows: 
sedentary—bus driver, tailor, bank execu- 
tive, bookkeeper, accountant, file clerk, etc.; 
moderate activity——policeman, ticket collec- 
tor on train, electrician, building custodian, 
engineer, etc.; strenuous activity—unskilled 
laborers, steam fitters, carpenters, road con- 
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The over-all picture of occupational distribu- 
tion reflected that of the population as a 
whole as indicated by the latest census 
figures available. 

Of the 841 white men, 60 had definite 
The age 


distribution of these cases as recorded in 


histories of chronic alcoholism. 
Table 5 indicates the same general distribu- 
tion as for the male group as a whole. 

The question of exertion as a precipitat 
ing event in acute coronary occlusion is still 
Of the 1109 this 
study only 54 were engaged in activities 


controversial. cases in 


that could be regarded as strenuous just 
Such 


strenuous activities included tree chopping, 


prior to the acute fatal episode. 


ditch digging, etc. There were five who were 


TasLe 4.—Distribution of White Men with Acute 
Coronary Occlusion According to Occupational 
Physical Activity and Age 


Sedentary Moderate Strenuous 

Age Activity Activity Activity 

Under 55 112 (44%) 81 (31%) 45 ("%Q%) 

Over 55 139 (56% 179 (0% 106 04 

Totals 251 (100%) 260 (100%) 141 (100% 
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Age Distribution of Alcoholics (Sixty Male Cases) Who Died from 
Acute Coronary Occlusion 


Under 35 41-45 46-50 


4 4 7 
were 


engaged in playing golf, and none 


recorded as playing tennis. 


Comment 


The greater incidence of death secondary 
to coronary occlusion in the male especially 
under the age of 55 is in accordance with 
that generally found in this area of the 
world.’ A study of the male-female ratio 
on a yearly basis failed to indicate that there 
has been any shift in the male-female ratio 
in recent years. This sex difference in the 
incidence of coronary atherosclerosis is well 
known and is considered to be partially 
related to sexual differences in estrogens. 
Above the age of 55 (postmenopausal) the 
number of female cases begins to approach 
that of the male, so that in this study the 
ratio changed from 12:1 to 2.5:1,. 

There have been reports that the Negro 
in the absence of hypertension is relatively 
immune to atherosclerosis. In 
South Africa, where the 
velopes little 
opposed to the white man in the same area, 


coronary 
Jantu. man de 
coronary atherosclerosis as 
the question of genetic or racial differences 
versus environmental and dietary factors 
has become an important problem.? In order 
to clarify the pathogenesis of atherosclerosis 
this question must be resolved. For instance, 
related the 
Negro man in the northern states has more 
the 
man in has been observed 
that the the 
considerably less coronary atherosclerosis 
than the white man.* In the present study 
it was found that the Negroes died from 


feature would be whether 


atherosclerosis than Negro 
the South. It 


Negro 


coronary 


man in south has 


acute coronary occlusion to the same extent 
as the rest of the population. However, the 
differences in sex incidence were not as 
marked. In Westchester County the Negro 


is better integrated into the community than 
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51-55 


Over 70 


6 


in the South. There is a higher level of 
employment at better salary levels than in 
some other parts of the country. The Negro 
people shop in the same food markets as 
do the white population and in general 
have the same eating habits and nutri- 
tional status. These facts may possibly 
explain the close approximation in the in- 
cidence of acute coronary occlusion in the 
Negro and white population in Westchester 
County as compared with other areas. The 
population studied admittedly is small and 
requires substantiation in other and larger 
population groups. Those close to the prob- 
lem in South Africa also attribute the low 
incidence of atherosclerosis of the Bantu to 
dietary factors rather than to any inborn 
structural immunity. 

The relationship of physical activity to the 
rate of development of coronary athero- 


sclerosis has received considerable interest, 


particularly since the studies of Morris,* in 
which it was found that the sedentary bus 


drivers developed more artery 


disease than the more active ticket collectors. 


coronary 


In the present study it was also observed 
that those engaged in sedentary occupations 
regardless of economic status seemed to die 
from coronary atherosclerosis at an earlier 
age than occupations 
requiring strenuous physical activity. Un 
fortunately this does not resolve the prob 
lem of the relationship of physical activity 
to the development of coronary athero- 
sclerosis. What is now required is to study 
such subgroups under carefully controlled 
whether 


those engaged in 


conditions in order to determine 
or not those in sedentary occupations are 
subjected to more stress, have different 
dietary habits, have different constitutional 
body types, etc. 

For years it has been common to hear 
the partially facetious remark that alcohol 
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preserves the blood vessels. It has been an 
impression, even among some physicians, 
that alcoholics develop less coronary athero- 
sclerosis than the general population. The 
findings in this study would tend to invali- 
date this impression. In the white male 
group there were 60 chronic alcoholics. The 
age distribution in this group showed that 
death due to coronary artery occlusion was 
no different than that in the entire male 
group studied. Some observers have claimed 
that the nutritional deficiency often asso- 
ciated with alcoholism, as well as the de- 
velopment of cirrhosis of the liver with 
concomitant elevation in estrogen levels, 
might indirectly counter the atherogenic 
process. However, there “are no valid data 
to suggest that alcohol in itself alters lipid 
metabolism in the human 
study on several 


transport and 
body. unpublished 
volunteers who were rendered acutely al- 
coholic revealed no alterations in the 
B-lipoprotein pattern. 

A problem of an entirely different nature 
is the relationship of exertion or strenuous 
physical activity to the precipitation of an 
acute occlusion in a person who already 
has advanced atherosclerosis. In this group 
of cases a very small number were found 
to be engaged in any sort of strenuous 
activity immediately prior to the episode of 
acute occlusion. In the entire county over 
a seven-year period less than 10 persons 
were engaged in sports activities at the time 
of the development of an acute occlusion. 
As a fact the 
physical activity of tennis was never as 


matter of more strenuous 


sociated with such an episode, whereas golf, 
which is not a strenuous sport, was involved 
in five instances. Since Westchester County 
courses, this also 


has innumerable golf 


could have been a coincidental relationship. 
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Summary 

The much higher incidence of death from 
coronary artery disease in men as compared 
to women under the age of 55 is further 
substantiated. 

In the population group studied, death 
from coronary artery disease occurred in 
the Negro to the same degree as in the 
white person. However, the sex difference 
was not as marked as in the white group. 

In the group of cases studied, the men 
who had engaged in sedentary occupations 
tended to die from coronary occlusion at a 
younger age than those whose occupations 


involved considerable physical activity. 
Economic status did not appear to be a 
factor. 

Male chronic alcoholics in this group 


of cases died from coronary atherosclerosis 
at the same ages as the rest of the popula- 
tion. Alcoholism in itself does not appear 
to either accelerate or slow down the athero 
genic process. 

Strenuous activity was only infrequently 
associated with the episode of acute core mary 


occlusion that preceded death. 
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Plasma Thromboplastin Antecedent (PTA) Deficiency 


EDMUND W. CAMPBELL, M.D.; IRMA B. MEDNICOFF, and WILLIAM DAMESHEK, M.D., Boston 


Plasma thromboplastin antecedent (PTA) 
deficiency was first described by R. L. 
Rosenthal et al., in 1953,! as a mild to 
moderately severe hereditary hemorrhagic 
disease resembling hemophilia but occurring 
in both males and females. Further studies 
by the same group revealed fairly well- 
detined distinctions between antihemophilic 
globulin (AHG), 
component (PTC), and PTA.? Only a few 
subsequent cases of PTA deficiency have 
been reported.44 The present report deals 


plasma thromboplastin 
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with a family in which a coagulation dis- 
order, eventually diagnosed as PTA defi- 
ciency, was found.* Both males and females 
were affected, inheritance taking place either 
through males or females. Of the 10 mem- 
bers of the family available for study, 5 
showed indications of the disease (Fig. 1). 
However, the variability in laboratory tests 
indicated a somewhat less well-defined char- 
acter of the deficient factor than is found 
in either the AHG or the PTC coagulation 
defect. In the case under active study, fresh 
serum was highly effective in controlling the 
excessive bleeding which took place after a 
series of dental extractions. 


*An abstract dealing with this study was pub 
lished in Clinical Research Proceedings (4:6, 


1956) 


1.—Pedigree of PTA deficiency. 


POSITIVE 
HISTORY 


NEGATIVE 
HISTORY 


PROVEN 
NORMAL 


PROVEN 
PTA. DEFICIENCY 


MALE 


FEMALE 


— 
4 
— 
I 
' 
+4444, 
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Report of a Case 


R. G., a 25-year-old man, was referred because 


of continuous bleeding following extraction of 


1] teeth. Four transfusions of whole bank blood 
had been given over a 10-day period without 
effect. Profuse bleeding had first been noted at 


the age of 4 following tonsillectomy; a trans- 
fusion of 500 ml. of whole blood had been re- 
quired. On three subsequent occasions, following 
dental extractions and repair of a torticollis, pro- 
longed bleeding had occurred and had been cor- 
rected only after the administration of three to 
four transfusions of whole blood. Except for the 
severe bleeding following these operative pro- 
cedures, the patient had manifested only minimal 
ecchymoses, slightly accentuated bleeding from 
minor lacerations, and no hemarthroses. 

Family history revealed that H. G., the mother, 
had a history of profuse bleeding lasting one week 
following removal of two teeth at the age of 7. 
Similar episodes, necessitating transfusions, oc- 
curred at the ages of 18, 22, and 35, following 
the extraction of one to two teeth. The maternal 
grandfather is said to have had hematuria and to 
have died following profuse bleeding after the 
removal of several teeth; the maternal grand- 
mother was apparently normal. I. B., a maternal 
aunt, at no time had manifestations of excessive 
bleeding, although another maternal aunt and her 
7-year-old daughter are stated to have had mod- 
erate ecchymoses and excessive bleeding following 
surgical procedures. bleeding manifesta- 
tions were reported in eight other siblings of the 
mother, but the history was incomplete. 

Of the patient’s siblings, G. G., a male, had 
had recurrent epistaxis and prolonged and exces- 
following tonsillectomy and the 
Bleeding had lasted two 


sive bleeding 
extraction of two teeth. 
weeks, and transfusions had been required. J. G., 
a male, manifested severe bleeding requiring five 
transfusions following tonsillectomy. Prolonged 
bleeding occurred following dental extraction on 
two occasions. The last episode occurred in mili- 
tary service, and he was discharged with a tenta- 
tive diagnosis of hypofibrinogemia. C. G., male 
sibling, noted steady bleeding of 10 to 14 days’ 
dental extraction on four 
He was hospitalized elsewhere 
left hemothorax 


duration following 


separate occasions. 
in 1953 because 


of a massive 


TABLE 1.—Hemorrhagic Studies on R. G 


which occurred without known trauma. Labora- 
tory studies were reported as normal, but 22 trans- 
were required during after 
Rt. G., male sibling, was reported 
as normal. No had ever oc- 
curred, although tonsillectomy, appendectomy, and 
dental extractions had been performed. Labora- 
tory studies could not be obtained. H. G. and 
P. G, female siblings, had noted any 
hemorrhagic tendencies during menstrual periods, 
G., the father of the patient, 
present 


fusions 
thoracotomy. 


unusual bleeding 


never 


operations, etc. L. 
reported a completely normal 
history, in both himself, six siblings, parents, and 
grandparents 

At the time of admission, on March 16, 1955, 
profusely from the 


past and 


the patient bleeding 
mouth following the extraction of 11 teeth under 
procaine hydrochloride (Novocain) anesthesia. 
The physical examination was otherwise not re- 
markable. Marked were noted in 
the silicone coagulation time and in coagulation 
factors as noted in Table 1 at 0 time. During the 
first two days, 1500 ml. of fresh whole blood and 
750 ml. of fresh plasma were infused. There was 
a moderate reduction both in the bleeding and in 
the correction of the coagulation studies (Table 1, 
48 hours). An almost immediate and complete 
correction in bleeding and in coagulation factors 
was obtained by the use of 350 ml. of normal 
for 24 hours (Table 1, 60 
this serum transfusion, re- 


abnormalities 


serum, refrigerated 
hours). Following 
covery continued without further incident 


Coagulation Studies 


A summary of the coagulation studies of 
the patient and his family is presented in 
Table 2 and Figure 2. Unfortunately, com- 
plete and serial studies of the entire family 
could not be obtained. Five of the members 
studied presented’ the coagulation defect; 
normal values were obtained in the other 
(Table 2, Fig. 3). In all cases, both normal 
and abnormal, the tourniquet test (TT), 
bleeding time (BT),® platelet count,® clot 
retraction, one-? and two-stage * prothrom- 


(labile factor, 


Factor 


bin 


times, 


During Therapy * 


CT (Glass), 
Min. 


Time 


0 (Admission) 

48 hr. (after blood and plasma) 7 
60 hr. (after serum) 6.5 
Control values 6% 


CT (Silicone), 
Min. 


Maximum 
Thromboplastie 


CTRP, Sec 
Generation, % 


PTS, Sec. 


$10 110 


62 2) 24.2 55 
2s 136 40.2 100 
25-38 100-150 35-45 90-100 


* Tourniquet test; bleeding time; clot retraction, Factors V, VI, and VII, and fibrinogen were normal in ali surveys. C'T indicates 


clotting time; CT RP, clotting time of recalcified plasma, PTS, serum prothrombin time. 
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Taste 2.—Hemorrhagic Survey—PTA Family * 


Relationship OCT oT CTRP, 
Patient to Patient (Glass), (Silicone), Sec. 
ip. Min. 
Patient 10 
Mother 
Brother 
Brother 
Brother 


* Tourniquet test; bleeding time; clot retraction, prothrombin 
time; 10% prothrombin time; Factors, V, V1, VII, and fibrino- 
gen were normal in all members of family. CT indicates clotting 
time, CTRKP, clotting time of recalcified plasma, and PTS, 
serum prothrombin time. 


proaccelerin), Factor (SPCA, pro- 
convertin), and fibrinogen?! were normal. 
Although the clotting time (CT) in glass 
was within normal limits, a similar test using 
siliconized tubes was grossly abnormal. 

In R. G., the patient, studies on admission 
revealed a clotting time in glass of 10 min- 
utes, clotting time in silicone of 105 minutes, 
clotting time of recalcified plasma (CTRP) 
of 310 seconds, serum prothrombin time 
(PTS)? of 11 
thromboplastin 


seconds, and an abnormal 


generation.'? Similar but 
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less striking results were obtained in the 
four other affected members of the family. 
‘The patient’s washed platelets corrected the 
defects of thrombocytopathic and thrombo 
cytopenic bloods and normal native platelet 
poor plasma, thus excluding a qualitative 
platelet defect. Conversely, the addition of 
normal washed platelets had no corrective 
effect on the blood and plasma of the patient. 

Correction of the patient’s plasma defect 
(Tables 3 and 4), as measured by the clot- 
ting time of recalcified plasma and the serum 
prothrombin time, was obtained by the addi- 
tion of 0.2 vol. of normal plasma and serum, 
as well as by hemophilic plasma and PTC- 
deficient plasma, both untreated and treated 
with barium sulfate (100 mg. per milliliter). 
The addition of 0.1 vol. of a 1% solution of 
IV-1 
rected the defect, but no correction occurred 
upon the addition of plasma from a patient 
with severe PTA deficiency. The correc 
tive effects of various coagulation factors 
were further evaluated by the thromboplas- 


barium-sulfate-treated Fraction cor- 


t+ Supplied by Dr. Robert L. Rosenthal. 


Fig. 2.—Thromboplastin generation test. 


Members of PTA family showing defects. 
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12345 123456 
INCUBATION TIME IN MINUTES 


PG. sister H.G. sister L.G. father 1.B. maternal 
aunt 


NORMAL 


PLASMA SERUM 


Fig. 3.—Thromboplastin generation test. Normal members of PTA family 


TABLE 3. 


Correction of PTA Deficiency as Demonstrated by CTRP of Mixtures * 


R.G.'’s Normal Normal Normal Normal Hemophilic Homesite PTC- PTA- 
Plasma Plasma BaSO, Stored Stored Plasma Deficient Deficient 
Plasma Serum BaSO. Plasma Plasma Plasma t¢ 

Serum 


Known 310 130 540 420 454 
K.G.'s plasma + known 145 152 135 142 170 182 165 40 


* CTRP indicates clotting time of recalcified plasma (given in seconds). Mixtures: 0.08 ml. of patient's plasma plus 0.02 ml. of 
known, 
t Lyophilized and reconstituted. 


tin generation test. To the patient’s plasma, but less striking correction, while no appre 


0.2 vol. of these factors was added; it was ciable corrective effect was apparent on add 


incubated for 30 minutes, and comparative ing known PTA-deficient plasma (Vig. 4). 


thromboplastin generation tests were per- Subsequently, normal plasma and serum 


formed, The addition of normal plasma and — treated with barium sulfate and hemophilic 


serum caused complete correction; barium- and PTC-deficient plasma, both treated and 
sulfate-treated Fraction [V-1 caused definite untreated with barium sulfate, were found to 


TABLE 4.—Differential Correction of PTA Deficiency * 


Normal Normal 
PTC- PTA- Stored Normal Stored 


R.G.'s Normal Deficient Hemcophilic l'reated Deficient Fraction BaSO,. Stored Ba8SO 
Plasma Plasma Plasma Plasma Hemophilie Plasma IV-1 Treated Serum Treated 
Plasma Plasma Serum 


R.G.'s plasma 14.8 50.2 11.0 9.0 
+ 
known a 34.0 38.0 62.0 45.6 70.0 + 60.0 49.2 44.6 


* Blood for plasma (normal and K.G.) drawn in silicone using two-syringe technique; centrifuged for 15 minutes at 1500 rpm at 4 
C; 8 parts R.G. plasma plus two parts of known; recalcified with 0.1 vol. 0.2M CaCls; one-stage PTS (PCT) done; results in 
seconds. 

t 1 cc. R.G. blood and 0.1 ce. of 1% solution of Fraction IV-one used. 
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123456 123456 123456 123456 123456 
INCUBATION TIME IN MINUTES 


NORMAL RG.PLASMA PTA RG.PLASMA RG.PLASMA R.G.PLASMA 
PLASMA +NORMAL +PTA + FRACTION IZ -I 
PLASMA PLASMA 


Fig. 4—Thromboplastin generation test (Patient R. G.). 


Fig. 5.—Thromboplastin generation test. “Cyclic” effect of R. G.’s plasma and serum. 
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correct the defect as measured by the throm- 
boplastin generation test (from initial values 
of 5%-8% to 95%). 

Serial thromboplastin generation tests of 
the patient and his family (Fig. 2) revealed 
a marked decrease in the plasma curves of 
the affected persons, but considerable varia- 
tion from normal to abnormal generation 
occurred in the serum curves. Using both 
the serum and plasma of the affected per- 
son, the thromboplastin generation test was 
more consistently abnormal. The test was 
completely normal in five members of the 
family (Fig. 3) and thus consistent with 
other laboratory data. 

A possible cyclic variation in the degree 
of PTA deficiency was suggested by varia- 
tions in the thromboplastin generation test 
from time to time. This was perhaps cor- 
roborated by differences in thromboplastin 
generation when the plasma and serum of 
the patient were studied at different intervals 
(Fig. 5). Parallel changes occurred as de- 
termined by other laboratory techniques 
(e. g., clotting times and prothrombin time 
of serum), thus tending to substantiate this 
observation and rule out the question of 
laboratory error. 


Fig. 6—Thromboplastin generation test. Effect of storage on PTA plasma. 


No conclusive statement regarding the 
possible potentiation of PTA during storage 
of plasma? could be made. 
quots of the patient’s plasma and serum 


However, ali- 


were frozen and studied at intervals by the 
thromboplastin generation test and by the 
clotting time of recalcified plasma. A de- 
crease in thromboplastin generation (Tig, 6) 
occurred, The clotting times of recalcified 
plasma increased from 310 to 720 seconds 
within 30 days. These changes may have 
been enhanced by deterioration of other 
coagulation factors. 

Finally, 200 ml. of normal serum, stored 
at 23 C with 
barium sulfate,t was administered intra- 


for 24 hours and _ treated 
venously to the patient on two occasions. A 
striking correction of the defect occurred 
(Fig. 7). 
200 ml. of identically treated normal plasma 


A duplicate experiment, in which 


was infused, resulted in approximately 50% 
of the correction noted with serum. 


t The plasma or serum was added to a sterile 
flask containing barium sulfate (100 mg. per milli- 
liter), incubated at 37 C for 30 minutes, centri- 
fuged, and separated under sterile conditions prior 


to infusion 


1 '2'3'44567 


23456 


INCUBATION TIME IN MINUTES 
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Fig. 7.—Thromboplastin generation test (Patient R. G.) 


treated serum on patients plasma. 


Comment 


A relatively mild, hemophilia-like syn- 
drome, present in 5 of 10 members of a 
family, was studied. There was a history 
of a bleeding tendency in the patient, his 
mother, his mother’s father, and three male 
siblings. No bleeding tendency whatever 
had been noted in the patient’s father’s 
family. The defect, then, was transmitted 
to both males and females through the ma- 
ternal side of the family as a Mendelian 
dominant. In the affected cases, excessive 
prolonged bleeding occurred, especially fol- 
lowing operative procedures. There was a 
history of mild ecchymoses, slightly in- 
creased bleeding following minor lacerations, 
marked bleeding with operative procedures, 
but no hemarthroses. 

Coagulation studies, although they re 
vealed some variability in tests, especially in 
the thromboplastin generation test, showed 
prolongation of the clotting times of blood 
in silicone, recalcified plasma, and an abnor- 
mal prothrombin consumption time, The 
variations noted in the thromboplastin gen- 
eration tests occurred primarily in the serum 
curves; the plasma curves were grossly ab- 
normal. However, when both the plasma 
and serum of an abnormal case were com- 
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PLASMA 
| hr. later 


PLASMA 
18 days 
later 


of BaSO,- 


PLASMA 
24 hrs. 
later 


Effect 


bined, decreased thromboplastin generation 
was more consistently demonstrable. 
Matching studies, based on the character- 
istic properties of AHG, PTC, and PTA, 
were utilized in confirming the diagnosis of 
PTA deficiency. Since the defect was cor- 
rected in vitro by serum, plasma and Frac 
tion [V-1 from which either or both AHG 
and PTC had been removed, a tentative 
diagnosis of PTA deficiency was made. This 
diagnosis was confirmed when known PTA- 
deficient plasma did not correct the patient's 
defect in vitro, Similarly complete in vivo 
correction occurred when normal serum 
containing PTA but lacking both AHG and 
PTC was administered intravenously. 
From the data noted above, the diagnosis 
of PTA deficiency was established as con 
clusively as one can establish this defect at 
the present time. It seems apparent that 
PTA deficiency as a relatively mild hemor- 
rhagic disorder subject to both clinical and 
laboratory variations. Thus, this disorder 
may be overlooked due to inadequate study, 
lack of more definitive tests, or perhaps be- 
cause of this variability. Of particular in- 
terest is the corrective effect in vivo of 
barium-sulfate-treated normal serum as 
compared with plasma. One might postulate 


Vol. 100, August, 1957 


= 
= 
200 
Y 
Z 
yj 
| 
20 == g | | 20 
= A 10 
PLASMA 
72hrs. 
= later 
a 


PTA DEFICIENCY 


either that PTA becomes activated during 
the process of coagulation (occurring in the 
serum as an “accelerator”) or that a pre- 
cursor of PTA is present in plasma, PTA 
itself being present in serum. 

Although PTA deficiency is_ relatively 
mild as compared with hemophilia, serious 
bleeding may occur following operative pro 
cedures. The necessity for adequate pre- 
operative preparation must be emphasized. 
Previously, normal plasma has been advised 
for treatment of PTA deficiency. Since 
PTA is quite stable, stored plasma has been 
suggested as adequate for therapy. How- 
ever, the corrective effect of serum in the 
case studied suggests that this may be a 
more potent therapeutic measure, worthy of 
consideration especially in emergencies. 


Summary 


The case of a 25-year-old man manifest 
ing a hereditary hemophilia-like disease has 
been evaluated and the results of the studies 
presented. The same defect was found in 
the patient’s mother and three male siblings. 
A history of a hemorrhagic tendency was 
present in the maternal grandfather and one 
maternal aunt and her daughter. There was 
no such history in the paternal side of the 
family. This entity, affecting both 
and females, appeared to be transmitted 
through both males and females as a Men- 


males 


delian dominant. 

The diagnosis of PTA deficiency was 
established by laboratory tests, including 
multiple coagulation matching studies which 
eliminated PTC deficiency, hemophilia, and 
other known hemorrhagic disorders. This 
was confirmed when no corrective effect was 
obtained on matching studies using the 
plasma of the patient and that of a patient 
with known PTA deficiency. Complete in 
vivo correction by 200 ml. of normal 24 
hour-old barium-sulfate-treated serum sub- 
stantiated the diagnosis. 

The in vivo effect of this serum was 
approximately double that of identically 
treated normal plasma, suggesting that PTA 


Campbell et al. 


may become activated during coagulation, 
While PTA deficiency may be a relatively 
mild coagulation disorder, serious bleeding 
may ensue following even minor surgical 
procedures, thus pointing up the necessity 
for careful study and preoperative prepara 
tion. Although plasma has previously been 
used as the therapeutic agent of choice, the 
in vivo effectiveness of serum in our case 
suggests that this may be a more potent 
agent for the treatment of the disorder. 


Blood Research Laboratory, New 
Center Hospital, Corner Harrison Ave 
net St. (11) (Dr. Dameshek). 
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Disease 


Attention has recently been directed to 
the observation that some patients with 
Hodgkin's disease experience pain following 
the ingestion of alcohol. Hoster, who re- 
corded this symptom in 1950, emphasized 
that the pain occurred immediately after the 
ingestion of small amounts of alcoholic bev- 
erages.! Other authors have described this 
symptom in 27 additional patients.?7* These 
reports, with a few exceptions,®*!° were 
based upon the patients’ histories, without 
objective confirmation of the symptom. 
Analysis of these cases reveals that the pain 
may occur at the site of an osseous or 
lymphatic lesion anywhere in the body. It 
may be so severe that alcohol ingestion is 
carefully avoided. A wide variety of wines, 
beers, whiskies, and mixed drinks has been 
implicated, indicating that ethanol is the 
ingredient responsible for the pain. This is 
substantiated by the fact that intravenously 
administered ethyl alcohol caused pain in 
one patient.1!_ The pain may appear imme- 
diately after the ingestion of a single swal- 
low of beer, or it may develop after a latent 
period of 15 to 20 minutes. Its duration 
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School 


as follows: 


5. 


Alcohol-Induced Pain as a Manifestation of Hodgkin’s 


An Investigation of Its Specificity and Frequency 


The Medical Resident Staff of the Grace-New Haven Community Hospital (1955-1956), 
Harold O. Conn, M.D., Senior Resident, New Haven, Conn. 


varies from 15 minutes to 3 hours. The 
small amount of alcohol needed to produce 
this symptom is striking, “ even the 
amount of alcohol in a sherry wine gelatin 
dessert is sufficient to produce severe pain. 

..”™ Rarely, continued alcohol ingestion 
may achieve anesthesia of the involved area. 
The symptom may disappear after irradia- 
tion therapy only to recur as the remission 
subsides. In addition to the precipitation of 
pain not previously present, or the exacer- 
bation of existing pain, alcohol ingestion 
may occasionally cause itching, coughing, 
and paresthesias.® 

This study was undertaken to determine 
whether pain induced by alcohol was a spe- 
cific manifestation of Hodgkin's disease or 
whether it might occur in patients with other 
osseous and lymphatic diseases. In addition, 
an attempt was made to devise a standard 
ized “alcohol test” for objective evaluation 
of this symptom. 


Methods 
The subjects were observed at the Grace-New 
Haven Community Hospital during the period 
Nov. 1, 1955, to June 30, 1956. All patients with 


Hodgkin’s disease admitted during this period 


were evaluated, together with many patients with 


other types of lymphomatous and leukemic dis 


eases. These diagnoses were all established by 


tissue biopsy. In addition, patients with metastatic, 


metabolic, infectious, and traumatic diseases of 


bones or lymph nodes were included in the study 
1) Almost all of 
histologically, 


( Table these diagnoses were 


confirmed although some were 
based on clinical findings 

One hundred ten studies were performed on 98 
Ethyl was 


200 ml. of a 7% 


persons alcohol administered intra 


solution in 5% 


venously as 
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TaBLe 1,—Diseases Evaluated for Alcohol-Induced 


Pain 


Disease No. Cases 
Lymphomatous disease 
Hodgkin's disease 
Lymphosarcoma 
Reticulum-cell sarcoma ‘ y 
Macrofollicular lymphoma 2 
M ycosis fungoides ; 2 
leukemia 
Chronic lymphocytic leukemia 
Acute lymphocytic leukemia 
Acute granulocytic leukemia 
Chronic granulocytic leukemia 
Acute monocytic leukemia 
Miscellaneous disease of bone 
Osteomyelitis, pyogenic 
Metastatic disease of bone 
Multiple myeloma 
Paget's disease of bone 
Fractures of bones 
Arthritis, various etiologies 
Miscellaneous disease of lymph nodes 
Infectious mononucleosis 
Metastatic disease of lymph nodes 
Sarcoidosis 
‘Tuberculous adenitis.. 
I’yogenic lymphangitis.- 
Miscellaneous diseases 


10°** 


6 


* Indicates a case of alcohol-induced pain. 


tested received 
control 


dextrose in water. Each patient 
200 ml. of 5% dextrose in 


Patients were assigned consecutive num- 


water as a 
solution, 
bers from a master chart, which prescribed the 
randomly selected order of administration of the 
alcohol and control solutions. At the conclusion of 
the first infusion an examiner, who was unaware 
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of the contents of each bottle, recorded on a 
special form the patient’s spontaneous comments, 
as well as his responses to a series of questions 
concerning the effects of the infusion on the pa- 
tient (Figure). This procedure was repeated at 
the conclusion of the second Each in- 
fusion was given over a period of approximately 
20 minutes. Twenty-four hours later 30 ml. of 
whiskey (spiritus frumenti) (88 proof) in orange 
administered orally 


infusion. 


juice or ginger ale was 
Approximately 15 minutes after ingestion the pa- 
tient’s responses again were recorded. 

In the great majority of cases the nature of the 
test substances was unknown to the patient until 
after test Many 
patients recognized the contents of the orally ad- 
ministered material. The alcohol was usually 
administered orally ante cibum, the intravenously 
administered material at no specific time. 


the completion of the 


All patients were subsequently questioned about 
any unusual observations noted after the ingestion 
of alcoholic beverages 


Observations 


Positive responses to alcohol tests were 
obtained in 4 of the 98 patients tested 
(Table 1). 


ALCOHOL TEST 


. Lymphoma (type) 
Leukemia (type) 
_.. Myeloma 


Diagnosis 
(check one) 


. Bone disease (type) 
1. Arthritis 
2. Paget's disease 
3. ete. 


No. 
Date of Test ~ 


. Other similar disease (specify) 


Lymph gland disease (type) 
1. Infectious mononucleosis 


2. Sarcoid 
3, 


etc 
Malignancy 
Malignancy 
Other (specify) 


Spontaneous response (if any) 

Response to “Did this have any effect?” 
Response to following questions: 

A. Did it make you feel better? 

B. Did it make worse? 

’. Did it make you 
make you cough? 
make 
make you 


you feel 
sneeze? 
Did it 
Did it 
Did it 
Did it cause pain? 

Did it make you want to have a bowel 


you itch? 
urinate? 


movement ¢ 
Did it make you dizzy? 
Any peculiar unusual observation: 


(metastatic) 


(non-metastatic ) 


Solution A Solution B Solution C 
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ALCOHOL-INDUCED PAIN—SPECIFICITY 


Histories of alcohol-precipitated pain were 
encountered in six subjects. Four of these 
patients had Hodgkin’s disease, one had 
macrofollicular lymphoma, and one was nor- 
mal. Two of the eleven patients with Hodg- 
kin’s disease who were investigated in this 
study gave histories of typical, severe post- 
alcoholic pain. This incidence is similar to 
that reported previously.6 One of 
patients (Patient 3), who was apparently in 
excellent health, described excruciating pain 
at the site of swollen cervical glands imme 
diately after alcohol ingestion. In addition 
less severe axillary and inguinal pain was 
noted simultaneously. Subsequent investiga 
tion established the diagnosis of Hodgkin's 
disease. This pain, which could be precipi- 
tated by beer, wine, whisky, bourbon, and 
gin, was occasionally so severe as to require 


these 


narcotics. On one occasion a teaspoon of 
elixir of terpin hydrate caused identical in 
tense pain. After the patient was firmly 
convinced that alcohol was responsible she 
abstained from all alcoholic and carbonated 
beverages with which the liquors had been 
served. Although intravenous alcohol tests 
gave mild positive responses on two occa- 
sions six months apart, oral alcohol ingestion 
caused no untoward response despite widely 
disseminated activity of the disease. During 
this interval the patient had received both 
mechlorethamine hydrochloride (nitrogen 
mustard) and radiation therapy. 

The second patient (Patient 106) noted 
at age 15 the acute exacerbation of pain over 
a sternal tumor after alcohol consumption 
on several occasions. Irradiation resulted in 
the disappearance of the tumor and the loss 
of susceptibility to aleohol. Five years later 
the patient was admitted to the hospital com- 
plaining of pain in the left hemithorax. 
This pain was relieved by a right thoracen- 
tesis. On the fifth hospital day the oral 
alcohol test was followed in about 20 min- 
utes by the sudden recurrence of pain in 
the left side of the chest. Pain was again 
relieved by a right thoracentesis. Intraven- 
onsly administered alcohol evoked no re- 


sponse. 
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Two additional patients with Hodgkin's 
disease, one of whom declined investigation 
of this phenomenon, described a generalized 
aching and feeling of ill health which lasted 
12 to 36 hours after one or two drinks of 
beer or whisky. There was no response to 
the test substances in the patient studied 
( Patient 72). 

None of the remaining seven patients with 
Hodgkin's disease showed any unusual re 
sponse to alcohol administered orally or 
intravenously, 

The patient with macrofollicular lympho- 
ma (Patient 105) complained of pain in 
the right submandibular area immediately 
after the ingestion of beer or other alcoholic 
beverages. The pain was an unpleasant pres- 
sure sensation which lasted about one-half 
hour. It had not followed every drink but 
had occurred approximately 20 times in 
three years. lurther alcohol on these occa 
sions tended to prolong rather than augment 
or diminish the During this 
whole period the patient had enjoyed an 


discomfort. 


almost complete remission induced by irra 
diation therapy. There was no lymphad- 
enopathy or other 
activity at the painful site at any time. The 
oral and intravenous alcohol tests were nega 


evidence of disease 


tive. 

A normal, healthy physician ( Patient 101) 
who had noted mild left shoulder pain after 
drinking wine or beer on many occasions 
during a 15-year period had no response to 
intravenously administered alcohol. He be 
lieved this transient discomfort more likely 
to occur in a fasting state. Roentgenograms 
of the shoulder revealed no abnormality, 

Positive alcohol tests were elicited in two 
patients who had not previously experienced 
One, a young lady with 
widely ( Patient 
16), complained of an anterior chest ache 


this symptom. 


disseminated sarcoidosis 
during the infusion of the control dextrose 
solution. However, immediately after the 
initiation of the alcohol infusion she com 
plained of severe deep, dull pain over an 
enlarged tender right inguinal lymph node. 
This inflamed gland appeared to be secon 
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darily infected from a superficial infection 
of the right leg. The pain was so severe that 
the infusion was discontinued after 125 ml. 
had been administered. Repetition of the 
test two days later, after antibiotic therapy 
had controlled the infection, caused no pain- 
ful response. Alcohol was not administered 
orally during the acute stage. This patient 
did not drink alcoholic beverages. 

The second, a young man who had in- 
curred a traumatic fracture of his right 
acetabulum (Patient 58), had normal re- 
sponses to both the intravenous and the oral 
alcohol tests two days after the trauma. 
About 18 days later, after discharge from 
the hospital, he developed severe pain at 
the site of the fracture after drinking sev- 
eral highballs. He had been free of pain for 
over two weeks. He then abstained from 
alcoholic beverages for several weeks, at 
which time no painful response was elicited 


by alcohol. 

Several additional patients were encoun- 
tered in whom pain which had been inter- 
mittently present previously was acutely 


exacerbated after alcohol taken orally. In 
each of these cases the symptom occurred 
only once, and objective testing did not 
cause reoccurrence. It is possible that these 
episodes of pain were coincidental. One of 
these patients was an asymptomatic young 
lady who had sarcoidosis (Patient 13) with 
mediastinal lymphadenopathy. Immediately 
after the oral alcohol test she experienced 
a sudden sharp deep-seated pain in the mid 
upper back, which lasted a few seconds. 
She had previously experienced similar pain 
on six or seven occasions, usually when her 
hands were elevated well above her head. 
She had a negative response to intravenously 
administered alcohol. During the succeeding 
six months she drank alcohol-containing 
beverages on a number of occasions without 
reoccurrence of this symptom. The second 
was a patient with a hypernephroma (Pa- 
tient 107) who had had intermittent aching 
in the right side of his chest presumably 
related to pulmonary metastases in that area. 
Ten minutes after a second drink of undi- 
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luted whisky he suddenly experienced an 
intense sharp pain in the right scapular area, 
lasting about 10 minutes. He attributed the 
pain, which was more severe than on any 
previous occasion, to the whisky and discon- 
tinued the use of straight whisky. At the 
time of this occurrence he was receiving a 
course of 6-azouracil therapy. Six weeks 
later, while taking no medication, an intra- 
venous and a “straight double shot” oral 
alcohol test were negative. The third was a 
postmenopausal patient with generalized 
osteoporosis and multiple compression frac- 
tures of the vertebrae (Patient 45), who 
developed a mild exacerbation of interscap- 
ular pain after orally administered alcohol. 
There was no response after intravenous 
ethanol. 

Another patient displayed a suspiciously 
positive response after orally administered 
alcohol. This patient, an elderly diabetic 
with peripheral vascular insufficiency and 
osteomyelitis (Patient 61), received alcohol 
intravenously without incident. Fifteen min- 
utes after drinking whisky concealed in 
orange juice she complained of severe 
crampy pain in both legs. There was no 
pain at the site of the osteomyelitis of the 
left great toe. The following day she was 
given alcohol disguised in ginger ale, and 
within two minutes she again developed 
severe shooting pains in both legs which 
required for relief. Tolazoline 
(Priscoline) orally caused mild aching in 
her right leg, but intravenously there was 
no response at all. One ounce of sherry 
wine caused no discomfort. Glyceryl trini- 
trate (nitroglycerin) taken orally was inef- 
fective in eliciting pain. An intravenous 
alcohol test with 3.5% alcohol was negative. 
Five weeks later after amputation of her toe 
she drank alcohol without any unusual re- 


codeine 


sponse. 

Additional responses included the precipi- 
tation of cough and pruritus. Coughing 
occurred in two during intravenous (Pa- 
tients 21 and 78), in two during oral 
(Patients 40 and 41), and in one (Patient 
86) with both intravenous and oral adminis- 
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tration of alcohol. Generalized itching oc- 
curred after intravenous administration of 
alcohol in a patient with a metastatic hyper- 
nephroma ( Patient 25) and after both intra- 
venously and orally administered alcohol in 
a man with osteomyelitis (Patient 85). 
None of these phenomena were sufficiently 
severe to elicit spontaneous comment from 
the patients, and they were only recognized 
during routine questioning. No further 
evaluation of these symptoms, which were 
felt to be insignificant, was carried out. 

A few patients displayed other symptoms 
during performance of the tests. One, a 
patient with reticulum-cell sarcoma, de- 
scribed mild epigastric after 
whisky taken orally (Patient 36). A patient 
with mycosis fungoides (Patient 102) de- 
veloped severe anterior chest pain during 
administration of the intravenous control 
dextrose solution. There was no unusual 
response to the intravenous or oral adminis- 
tration of alcohol. This patient was a men- 
tally retarded girl who subsequently became 
acutely psychotic. It is difficult to evaluate 
her complaints. Another patient (Patient 
48) developed a “dull ache around the heart” 
during the control infusion. 


discomfort 


All other tests were entirely negative. 


Comment 


The original reports of severe pain fol- 
lowing alcohol consumption have stimulated 
wide interest. Many patients with this pecu- 
liar symptom have been described, and much 
speculation about its mechanism has been 


offered. The apparent specificity of this 


symptom for Hodgkin's disease has deep- 
ened the mystery. Several observations have 
suggested, that alcohol-induced 
pain may not be solely limited to patients 
with Hodgkin's disease. Alexander briefly 
mentioned the occurrence of alcohol-induced 
pain at the site of a tuberculous abscess of 
the head of the right tibia. He also reported 
similar symptoms in another patient with 
An additional un- 


however, 


pyogenic osteomyelitis. 
published observation has been the intermit- 
tent occurrence of mild shoulder discomfort 
immediately after alcohol consumption in an 
apparently normal father and his son.!° This 
mild discomfort has occurred over a number 
of years. 

In our series of 98 selected cases, 7 have 
demonstrated varying degrees of discomfort 
induced by alcohol (Table 2). In some cases 
this information was obtained by history but 
could not be confirmed by objective exam 
ination. In four of these cases diseases of 
the osseous and lymphatic systems other 
than Hodgkin’s disease were apparently re 
sponsible for this symptom. This demon 
that 
nonspecific 


strates alcohol-induced pain is a 


phenomenon, not peculiar to 
Hodgkin's disease. It is interesting to note 
that more than 4000 intravenous infusions 
of alcohol have been given to postoperative 
surgical patients without mention of similar 
pain,2617 

The mechanism of pain following alcohol 
ingestion is not known. Hoster first sug- 
gested that this symptom may indicate edema 
of the lesion.’ Vasodilatation as a cause was 


postulated by Bichel and DBastrup-Madsen.® 


Patient Disease History of Pain Oral Test Intravenous Test Remarks 
No. After Alcohol 
3, 95 Hodgkin's Disease + 0 + Mild abdominal pain 
0 + Mild right thigh pain 
106 Hodgkin's Disease + + 6 Recurrence of chest pain present 
on admisaion 
72 Hodgkin's Disease oo 0 0 Generalized aching after aleohol 
105 Macrofollicular + 0 0 Right submandibular pressure 
lymphoma sensation 
101 Normal + 0 0 Oral test positive with wine 
16 Acute lymphangitis and 0 _- + Intense pain at site of swollen 
sarcoidosis lymph node 
0 0 Negative test after antibiotic ther- 
apy 
58 Fractured hip 0 0 0 48 hr. after trauma 
+ - 18 days after trauma 
0 = 1 mo. after trauma 


et al. 


TABLE 2.—Positive Alcohol Tests 
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Their attempts to reproduce the symptoms 
with vasodilating drugs were unsuccessful. 
Alexander ' also felt that traction on sensi- 
tive structures caused by vasodilation was 
capable of causing such pain. Justin and 


that vasomotor 


co-workers suggested 


changes of an allergic nature were respon- 
sible. This hypothesis has received support 
from Gros et al.,® who described the allevia- 
tion of this symptom after antihistaminic 


therapy. Burchell also believes these symp- 
toms to be related to the liberation of hista 
mine.’® Histamine injection, however, did 
not reproduce the pain in a patient who 
exhibited this syndrome.® 

The very minute 
capable of producing pain immediately after 
ingestion indicate that the effective level of 
alcohol necessary to cause pain is very low. 
Failure to reproduce pain with intravenously 
administered alcohol in patients who exhib- 
ited it after alcohol taken orally suggested 
that the dosage given intravenously was too 
high and might quickly exceed a critical 


amounts of alcohol 


This speculation was sup 
that 
alcohol ingestion after the onset of pain 


narrow range, 


ported by the observation continued 
may be followed by disappearance of the 
pain.’ However, the induction of pain by 
intravenously administered alcohol in several 
of our patients and in one in the literature !! 
argues against this contention. 

The variety of diseases in which we have 
observed alcohol-induced pain suggests that 
these lesions share a common abnormality. 
The possibility that altered vascular per- 
meability plays a role is an enticing one. 
Vascular disruption and increased vascularity 
follow trauma. Increased capillary permea- 
bility exists in areas of acute infection. 
Pickrell demonstrated abnormalities of the 
vascular response to infection in the presence 
of alcohol.*” Similar abnormalities may oc- 
cur in areas of rapid neoplastic or granu- 
lomatous growth. It is conceivable that the 
pain is due to local irritating effects of the 
alcohol itself. There is, however, no objec- 
tive evidence to support such speculation. 
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It should be emphasized that in none of 
the reported cases, including those in this 
series, has the occurrence of alcohol-induced 
pain been associated with a particularly bad 
prognosis, nor has the alcohol appeared to 
speed the progress of the disease. This point 
is of some interest in regard to the observa- 
tions of Shanbrom and Finch that methyl! 
testosterone may adversely affect the course 
of lymphomatous diseases.*4_ Four of the 
five patients studied by these authors were 
included in our series; only one of them 
exhibited alcohol-induced pain. 

The finding of alcohol-induced pain in a 
variety of diseases indicates that this symp- 
tom is not specific for Hodgkin's disease. 
Nevertheless, the occurrence of pain after 
the ingestion of alcohol should be recognized 
as an early clue to the diagnosis of Hodg- 
kin’s disease. 


Summary 


In Hodgkin's disease pain at one of the 
sites of disease activity may develop imme- 
diately after the ingestion of alcoholic bev- 
erages. This symptom had previously been 
thought to occur almost exclusively in 
Hodgkin’s disease. 

During an evaluation of this symptom 
pain was precipitated in patients with an 
acute lymphangitis and a recently fractured 
hip, as well as in several patients with 
Hodgkin’s disease. In addition histories of 
alcohol-induced pain were obtained in a 
patient with macrofollicular lymphoma and 
in an apparently normal man. The exacer- 
bation of pain which had been present pre 
viously occurred in three other patients. 

The mechanism of alcohol-induced pain is 
not known. The occurrence of this symptom 
in a variety of osseous and lymphatic lesions 
suggests that altered vascular permeability 
may play a role in its production. 

Dr. Paul B. Beeson, Dr. Gerald Klatskin, and 
Dr. Stuart C. Finch offered valuable suggestions 
and encouragement in this study. 

Department of Internal Medicine, Yale Uni- 
versity School of Medicine (11). 
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Addendum 


In a report published after submission of 
our manuscript James and co-workers ** 
confirmed the nonspecificity of alcohol-in- 
duced pain. They described this symptom in 
two patients with carcinoma and mentioned 
its occurrence in chronic osteomyelitis. 
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Eosinophilic Granuloma of Rib 


LEW A. HOCHBERG, M.D., and HYMAN |. TEPERSON, M.D., Brooklyn 


Although the osseous changes now 
nized as characteristic of eosinophilic gran- 
uloma have been known for many years, 
this not established as a 
clinical entity until 1940. In_ that 
Lichtenstein and Jaffe wrote as follows: 


recog- 


condition was 


year 


Eosinophilic granuloma of bone presents itself as 
a rather well localized, single lesion, starting in 
the medullary cavity and tending to erode, expand, 
and perforate the cortex in the bony site affected 
When first observed the lesion may already have 
perforated the cortex and extended into the neigh 
boring soft tissues. Indeed, the roentgenographic 
and clinical findings may lead one to suspect the 
presence of a malignant bone tumor. Surgical 
exploration shows that the affected portion of the 
bone has been extensively replaced by a more or 
less soft, yellowish or brownish tissue. In its 
microscopic appearance the latter is characterized 
essentially by the presence of compacted, tumor-like 
aggregates of large phagocytic cells with con 
spicuous collections of eosinophilic leukocytes in 
terspersed 

The interpretation of this picture is perplexing, 
for it does not suggest any classified disease of 
bone, either inflammatory or neoplastic with which 
we are familiar. It seems to us that the condition 
in question may be regarded provisionally as a 
peculiar, inflammatory 
indeterminate nature. We appreciate that the term 
proposed for this lesion is not altogether above 
criticism. It is true that we know nothing of the 
etiology of this granuloma. Nevertheless the name 
we have given to this lesion at least serves to call 
attention to the heavy infiltration with eosinophilic 
leukocytes which is generally such a prominent 


feature 


granulomatous lesion of 


and consistent histologic 

A number of investigators have suggested 
that eosinophilic granuloma of bone is an 
acute manifestation and variant of the basic 
bone condition known as _ Letterer-Siwe 
disease (nonlipoid histocytosis) and Hand- 
Schiiller-Christian disease (lipogranuloma- 
tosis). Hill believes that the eosinophilic 
granuloma of bone should be included in the 
reticuloses, at a stage between primary 
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histiocytic and the metabolic 
group of lipoidoses, since it embodies the 
features of both of these conditions. Of the 
approximately 200 cases of eosinophilic 
granuloma involving bone reported in the 
literature to date, only about 50 cases in- 


In a number of these latter 


lipoidoses 


volved ribs. 
cases, other tissues were involved as well 


as the rib. 


Age and Sex 
Dundon, Williams, and Laipply (1946) 


reviewed 53 cases of skeletal eosinophilic 
granuloma and estimated that 64% of the 
subjects were younger than 20 years of 
when 
calculates the 
46 cases in which the age is given. O'Neill, 
Skromak, and Casey, in a series of 189 


age. This becomes 74% one re 


their statistics on basis of 


cases collected from various sources, found 
that 102 out of 172 (61.1%) in which the 
ages were given were less than 20 years of 
age. These statistics point to one obvious 
conclusion, 1. e., that children and adolescents 
are more prone to this condition than per- 
sons over 20 years of age. On the other 
hand, the age distribution of the 23 cases 
forming the basis of the present study does 
not confirm their observation. In the sub- 
jects with eosinophilic granuloma of the rib 
only 21.8% were less than 20 years of age. 
The present series of 23 patients includes 
16 males (69.6%) and 7 females (30.4% ), 
or a male-to-female ratio of 2.3:1. In a 
review of 63 patients with skeletal eosino- 
philic granuloma at all sites Hill found this 
ratio to be 5.3:1, while O'Neill, Skromak, 
and Casey find the ratio to be 2.1:1 in their 
collected series of 167 cases in which the 
sex of the patient is mentioned (Table). 
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Comparison of Data from Collected Cases of 
O'Neill, Skromak, and Casey with Those in 
Present Study 


O'Neill, Skromak, and Casey Present Study 


Age, Yr. No. Per Cent Recaleu- No. Per Cent 
of Total — lated 
Percent- 
age 
Less than 10 62 32.8 36.5 1 44 
10-19 44 23.3 25.9 4 17.4 
20-29 38 20.1 22.4 4 174 
30-39 17 9.0 10.0 s 348 
40-49 8 4.2 4.7 2 8.8 
50-59 3 1.6 1.7 4 17.4 
Age not given 17 9.0 


Symptoms and Signs 


Constitutional symptoms are uncommon 
in patients with solitary eosinophilic gran- 
uloma of a rib, although a low-grade eleva- 
tion in temperature and malaise have 
occasionally been noted. By far the common- 
est symptom in these patients is pain at the 
site of the involved rib. Of the 23 cases 
under review, symptoms were mentioned in 
22 cases. In 21 of these patients pain in the 
involved area was the outstanding symptom; 
in 5 patients a tumor was observed in the 
chest wall; in 1 instance the lesion was 
asymptomatic for many years. In another 
case it was associated with pains in the 
lower part of the back, which radiated to the 
lower extremities; polyuria; polydipsia, and 
weakness. When pain was present it varied 
in intensity from patient to patient, from a 
dull ache locally to a severe constant 
lancinating pain. In the occasional instance 
it was worsened by movement, coughing, or 
deep breathing. The duration of symptoms 
before the patient sought medical care varied 
generally from about 2 weeks to about 10 
weeks, with the extremes being from a week 
to more than a year. The case reported by 
Grant, House, and Crandel! disclosed a 
lesion which was apparently present for 
seven years before giving rise to symptoms. 
The two most frequently encountered signs 
in patients with eosinophilic granuloma of 
the rib are (1) a tumor mass at the site of 
the lesion and (2) tenderness in that area. 


Laboratory Studies 


The white blood cell count is generally 
slightly increased. Some investigators imply 


Hochberg—Teperson 


that an eosinophilia is often present in these 
cases. However, the infrequency with which 
an eosinophilia was encountered in patients 
with eosinophilic granuloma of the rib leads 
the writers to doubt that this is of diagnostic 
significance. The blood sedimentation rate, 
on the other hand, did show a more or less 
constant elevation in the cases reviewed, the 
average being about 12 mm. in one hour. 
Studies of the sternal bone marrow oc- 
casionally showed an increase in the number 
of eosinophils per unit volume, but here too 
the increase was not sufficient to be of 
diagnostic significance. Studies of the blood 
chemistry, too, are likewise without signif- 
icant deviation from the normal to be of 
diagnostic connotation. 


Roentgenographic Appearances 


The roentgenographic appearances of an 
eosinophilic granuloma of the rib in those 
patients with a relatively short history con 
sist of a sharply demarcated local area of 
decreased density within the medullary part 
of the affected rib. As the lesion advances 
it expands in all directions, especially out- 
wards. It creates an osteolytic fusiform 
radiolucent swelling in the rib, thinning out 
its cortex, and even perforating it to give 
rise to a pathologic fracture. During the 
course of evolution of this affection, one 
may also encounter subperiosteal thickening 
with new bone formation and a soft-tissue 
swelling at the site of the tumor. The lesion 
in the rib has been known to grow to as 
much as 7 cm. in length. The roentgeno- 
graphic appearances of this lesion, in the 
rib, are not specific and may simulate other 
destructive and expansile lesions which are 
inflammatory or neoplastic, primary or 
secondary. 


Location and Gross Appearances 


The eosinophilic granuloma may be en 
countered in almost any rib. It was an 
isolated lesion in the ribs in 19 patients, 
appearing 8 times on the right and 11 times 
on the left side. In the 22 instances in 
which it involved a single rib, 17, or 77% 
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occurred between the 5th and IIth ribs, 
In two instances it occurred in 
the first rib. One of these cases was re- 
ported by Dubau and and the 
other, by Nuboer. In only 2 patients was 
this tumor distinctly an anterior chest wall 
affection; in 9 it was a posterior wall tumor, 
and in the remaining 11 instances it involved 
the posterolateral (5 lateral (4 
cases), and anterolateral (2 cases) parts of 
the rib. In the other case, the one reported 
by Ackerman, it involved the 9th to the 
llth ribs on the right and the 8th and 9th 
ribs on the left. Reviewing the subject of 
eosinophilic granuloma, Dundon, Williams, 
and Laipply (1946) found that in 46 pa- 
tients there were 108 eosinophilic granu- 
lomatous lesions. In 36 the lesions were 
solitary, and in 10, multiple. [n the patients 
with solitary lesions, 6 (16.6% ) were in the 
ribs; and in the 10 with multiple lesions, 
24 ribs were involved. Hill (1949) re- 
viewed 66 cases of eosinophilic granuloma 
of bone and found substantially the same 
percentages of incidence. Of the 189 cases 
collected by O'Neill, Skromak, and Casey, 
54, or 28.6%, involved the ribs. 

The 
tumors, as seen at the operating table and 
in the pathology laboratory, are more or 
less the same. The growth is comprised of 
a localized fusiform and smooth swelling in 
the rib and is grayish to gray-brown in 
the 
often 


inclusive. 


sourdet, 


cases ), 


macroscopic appearance of these 


The cortex of the rib at site 
tumor is thinned out and 


The sectioned tumor shows re 


color. 
of the 
fractured. 
placement of the red bone marrow by a 
gela 


yellowish-gray or gray-brown_ soft 


tinous material. Spicules of bone may be 
found irregularly distributed throughout the 


tumor tissue. 


Associated Lesions 


In the present series, of 23 cases, the 


eosinophilic granuloma was a solitary rib 
lesion in 19 patients, and in the other 4 


it was accompanied by similar affections in 
other parts of the body. Nuboer (1947) re- 
ported the case of a 50-year-old woman who 
had an eosinophilic granuloma of the rib 
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which had broken through the cortex to 
spread diffusely into the surrounding mus- 
culature. Lyall (1952) reported the case 
of a 35-year-old woman who had an eosino- 
philic granuloma of the eighth rib on the 
left side and a similar lesion in the skull. 
Ackerman (1947) had under his 
19-year-old youth who was sickly since 
early childhood with multiple bone lesions 
believed to be hemangiomata. He was later 
shown to have diffuse eosinophilic granulo- 
matosis involving the lumbar vertebrae, 
both iliac wings of the pelvis, the femoral 
necks, several ribs, the lungs, and _ the 
diaphragm. Kruger, Prickman, and Pugh 
(1949) reported the case of a 25-year-old 
man who had eosinophilic granulomas in 
the ribs, jaws, and lung. 


care a 


Therapy 
The therapeutic modalities suggested in 
treating an eosinophilic granuloma of bone 
are (1) judicious neglect, (2) roentgen ray 
therapy, (3) curettage, and (4) excision. 


Fig. 1.—Roentgenogram of the lower part of the 
left side of the chest. There are two areas of de- 
creased density in the posterolateral parts of the 
ribs just above the diaphragm. Same case as shown 


in Figure 2. 
~, 
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kig. 2.—Surgical specimen of the resected rib. 
Same case as Figure 


In those cases in which it was confined to 
a single rib, therapy consisted of excision 


with the normal rib in juxtaposition to the 


tumor in 18 cases. Follow-up in some of 


these cases, for as long as two years, did 
not disclose recurrence locally or elsewhere. 


Report of Cases 


Case 1.—A 14-year-old girl entered the hospital 
with a history of a “lump on the side of the chest 
for about two weeks.” Examination disclosed a 
well-developed well-nourished girl in apparent good 
health. In the lower part of the left posterolateral 
chest wall there was a tender mass which was fixed 
to the underlying 10th rib. The blood cell count 
and the differential white cell count within 
The blood sedimentation 


were 
normal limits. rate was 
5 mm. in one hour. A roentgenographic examina 
tion of the chest (Fig. 1) 
changes in the posterolateral parts of the 9th and 
10th ribs. The lesion in the 10th rib was associated 


with some widening of the rib locally and thicken 


disclosed osteoly tic 


ing of the cortex 

Exploration of the chest wall revealed a dark- 
gray fusiform mass in the 10th rib. The ninth rib 
did not present any abnormality in size, shape, or 
contour. The 10th rib was removed subperiosteally 
for a distance of about 3 in. (7.6 cm.) on either 
side of the tumor mass. 

The pathologist reported on the specimen (Fig 
2) as follows: The gross specimen consists of a 
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rib measuring 211.5X0.5 cm. In the middle of 
the rib there is a raised soft mass, lying on the 
anterior aspect of the rib, measuring 2 cm. in its 
greatest diameter. The external surface of the 
mass is covered by a red-tan, smooth, and glisten- 
ing membrane to which there are attached several 
fibrous tissue tags. The inner aspect of the rib, 
in the area corresponding to the above-described 
mass, shows an eroded area measuring 3 cm. in 
greatest diameter which communicates with the 
mass, Surrounding the mass is a soft thickening 
of the periosteum. The microscopy of representa- 
tive tissue reveals marked infiltration by many 
eosinophils, some small and large mononuclear 
cells, plasma cells, and polymorphonuclear leuko 
cytes. An occasional osteoblast is also present. 
Diagnosis: Eosinophilic granuloma of the rib. 
The patient is well and shows no signs of re- 
currence five years after the rib was removed. 
Case 2.—A 5l-year-old man entered the hos- 
pital with a history of pain in the lower postero 
part of the chest wall, which had been 
present for about 10 weeks. Until the onset of 
the present illness he enjoyed excellent health. 
Since the onset of the present symptom, the patient 
noticed that the pain was becoming more severe 
as time passes and that it was worsened on move 
well- 
A tender 


lateral 


ment. Physical examination revealed 
nourished man apparently in good health 
mass was palpable along the ninth rib in the 
posterolateral part of the left hemithorax. The 


peripheral blood cell count and differential white 


Fig, 3.—Roentgenogram of the chest, showing a 
left paracardiac opacity and an area of osteolysis 
in the posterolateral part of the ninth rib. Same 
case as Figures 4 and 5, 


a> 
a 
251 
ae 


A. M.A 


Fig. 4.—Roentgenogram of the lower part of 
the left side of the chest. Same case as Figures 3 
and 
blood cell count were not remarkable, Study of 
the sternal bone marrow disclosed the following: 
myelocytes (neutrophilic), 11; myelocytes (eosino- 
philic), 0; metamyelocytes, 18; staff forms, 28; 
polymorphonuclear cells (neutrophilic), 39; poly- 
morphonuclear cells (eosinophilic), 4. 

A roentgenogram of the chest (Fig. 3) showed 
the presence of a left paracardiac shadow and a 
local area of destruction within the ninth rib, in 
the posterior axillary area on the same side. 

Exploration of the chest wall disclosed a local- 
ized tumor mass in the ninth rib in the midaxillary 
area, The growth was removed together with 
about 2 in. (5.1 cm.) of normal rib on either side 
of the mass. The thoracic cavity was then ex- 
plored, and a defect was found in the diaphragm 
through omentum had herniated into the 
paracardiac area. This defect was repaired after 
repositing the omentum. 

The pathologist reported on the rib (Fig. 5) as 
follows: The specimen consists of a resected por- 
tion of rib measuring 9.51.5 em. Toward the 
midportion of the rib there is a fusiform swelling, 
the greatest diameter of which is 2.5 em. In this 
area the sectioned rib is yellowish-grey and brown, 
is fleshy, and measures 2 cm. in diameter. It is 
surrounded by a layer of sclerotic bone. Micro- 
scopy of the tumor tissue is characteristic of an 


which 


eosinophilic granuloma. 
The patient is well and shows no signs of re- 
currence three years after the operation 
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Fig. 5.—Surgical specimen of the rib removed 
in Case 2. Same case as Figures 3 and 4. 


Case 3.—A 3-year-old boy entered the hospital 
with a history of a swelling in the lower lateral 
part of the right chest wall of approximately two 
weeks’ duration. The mother first noted the swell- 
ing while bathing the child. Every time the mother 
touched the mass the child would cry out in pain. 
During the period of the mother’s awareness of 
the mass it had grown in size. 

The past history of this child is completely with- 
out incident. 

The physical examination revealed a_ well- 
nourished listless child. There was a mass on the 
right side of the chest, over the lateral portion of 
the seventh rib. It is tender to touch and appeared 
fixed to the underlying rib. The peripheral blood 
showed a hemoglobin value of 12.5 gm. per 100 
cc., a white blood cell count of 8350 cells, with a 
differential count of 27 polymorphonuclear cells, 
67 lymphocytes, 3 band forms, 1 eosinophil, and 2 
metamyelocytes 

The roentgenogram of the chest (Fig. 6) showed 
an expanded lateral area in the seventh rib on the 
right side, the cortex of which was thickened and 
the medullary part somewhat rarefied. 

Exploration of the chest wall disclosed the 
above-mentioned rib to be thickened for about 4 in. 
(10.2 cm.). The intercostal and 
below the rib were indurated and fixed to the rib 
for a distance of about 2 in. on both sides of the 
rib. The involved rib and intercostal muscles were 
removed in toto 

The pathologist reported the specimen (Fig. 7) 
as follows: The specimen consists of a segment of 
rib measuring 12.5 cm. in length and 1.5 cm. in 
its widest diameter. At one end of the rib there 
is a soft, fairly well-encapsulated mass of tissue 
measuring 5.5*4x3.5 cm. 
is irregular and exhibits muscle and fibrous con- 
nective tissue with bright yellow lobules of adipose 
tissue interspersed. This tumor partially 
surrounds the portion of the rib to which it is 
markedly adherent. The cut surface is tan-pink, 
with whitish bands 
center of which is an irregular area of softening. 


muscles above 


The external surface 


mass 


of connective tissue, at the 
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EOSINOPHILIC GRANULOMA OF RIB 


Fig. 6.—Roentgenogram of the chest, showing 
widening of the seventh rib in the posterior and 
lateral areas, areas of radiolucency within the 
medullary part of the rib and cortical thickening. 
Same case as Figure 7. 


The corresponding portion of the rib is irregular 

and eroded, 
Microscopy.—The 

muscular tissue exhibiting patchy and diffuse gran 


preparations reveal fibro 
ulomatous lesions composed of giant cells of the 
eosinophils, 


inter- 


foreign-body type surrounded — by 


plasma cells and polymorphonuclear cells 


mingled with histiocytes, In some areas the stroma 


is edematous, The other section reveals broad 
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bone trabeculae with areas of necrosis. They sur- 
round fibrous marrow spaces containing eosin- 
ophils, mononuclear cells, and giant cells. The 
adjacent fibromuscular and adipose tissue similarly 
exhibits diffuse infiltration and patches of gran 
ulomatous lesions composed of cells described 
above. 

Diagnosis: Rib with eosinophilic granuloma 

Postoperatively the child developed a wound in- 
fection. Smears from the exudate did not disclose 


the presence of eosinophils. 


Comment 


Although the etiologic organism responsi- 
ble for the eosinophilic granuloma has not 
been identified, it is the consensus of opinion 
of investigators that this affection is in 
flammatory. 

The eosinophilic granuloma of the rib is 
uncommon and simulates so many other 
lesions in the rib, both inflammatory and 
neoplastic, that the diagnosis taxes the in 
genuity of the most accomplished clinician. 
Needle puncture for purposes of biopsy 
leaves much to be desired, since negative 
biopsy findings do not exclude the lesion, 


and, secondly, because the very procedure 
the 
infection. 


with it inherent danger of 
spreading the the 


eosinophilic granuloma of the rib may re 


carries 
Because 


main a solitary lesion for some time and 
because the longer it remains untreated the 
greater are the chances for its extension to 
other tissues, therapy should be instituted 


The 


aS sOOn as One suspects its presence, 


7.—Resected rib 
with adherent and in 
volved intercostal muscle 
Same Figure 6 
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question arises, what form of therapy? 
Watchful waiting for spontaneous regres- 
sion is apt to prove disastrous, because the 
diagnosis is only presumptive and, secondly, 
because it may be neglecting a more serious 
condition as well as inviting spread of the 
lesion. Roentgen ray therapy, too, has its 
shortcomings in that therapy is directed 
against a lesion the diagnosis of which has 
not been established. Complete surgical re 
moval of the focus with surrounding normal 
tissues is the only procedure which removes 
the lesion in toto and is not a_ radical 
operation. 

In the 23 cases under review, surgical 
excision was performed in 20 cases. Details 
of the follow-up are inadequate for any 
definitive conclusions. However, in about 
half of the cases some details are given, 
and in these there was no evidence of exten 
sion or recurrence of the condition for more 
than a year. 


Summary 


A brief review of eosinophilic granuloma 
Three 
eosinophilic granuloma of 


of ribs is presented. cases of 


ribs not prev- 


iously presented are included in this paper. 
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Alterations in Cardiac Output Following the 


Intrajejunal Administration of Hypertonic Solutions 


and KATHLEEN E. ROBERTS, M.D., New York 


After resection of the stomach, many pa- 
tients experience difficulty in maintaining an 
adequate nutritional status. They are often 
unable to assume their preoperative activities 
despite good control of their primary dis- 
ease. This applies to peptic ulcer patients 
as well as to cancer patients. Part of the 
difficulty is due to an incapacitating group 
of symptoms which many of the patients 
experience after eating and which has been 
referred to as the “dumping,” 
gastrectomy,” The 
consists of gastrointestinal, vasomotor, and 


or “post 
syndrome. syndrome 
emotional disturbances which begin 15 to 
20 minutes after eating and are characterized 
by a sensation of epigastric fullness, anxiety, 
weakness, sweating, tachycardia, tachypnea, 
pallor, and hypotension. 

In 1953, Roberts et al.,! working with 
patients as well as dogs, postulated a mech 
the 
offered objective criteria for its diagnosis. 
food 


stances induce an acute shift of extracellular 


anism for dumping syndrome and 


It was suggested that certain sub 
water into the intestinal lumen, This may 
be seen clinically by a rising hematocrit as 
well as a fall in the blood (plasma) volume 
fluid With the 


decrease in circulatory volume, electrocardio 


and extracellular volume. 
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Significance of These Changes in the Dumping Syndrome 


LEO D. KLAUBER, M.D.; J. WILLIAM POPPELL, M.D.; ROBERT E. KAHN, M.D.; HENRY T. RANDALL, M.D., 


graphic changes appear and consist of an 
increased cardiac rate, flattening of the T 
wave, elevation (or occasionally depression ) 
of the ST segment, and the occasional ap- 
pearance of a U wave. A confirmatory ex- 
periment by Medwid et al.* has shown that 
the simultaneous intra- 
venous fluids, to maintain blood volume, pre 


administration of 


vents these changes. 

Compensatory activity by the sympathetic 
nervous system follows an acute drop in 
blood volume. When blood pressure is re- 
duced, pressoreceptors in the carotid sinus, 
the aortic arch, and mesenteric blood vessels 
discharge fewer impulses to the vasomotor 
centers, thereby producing increased sympa 
thetic tone.* The pulse rate rises, patients 
may become pale and sweaty, and many ex 


The blood 


pressure is not always maintained.‘ 


perience anxiety and fear. 

Because of the magnitude of the previ 
ously determined blood volume changes and 
the severity of the cardiovascular alterations, 
it was thought advisable to direct attention 
to the cardiac output during the dumping 
syndrome. This was felt to be especially 
pertinent because of the well-known inci 
dence of anginal pain following large or 
carbohydrate-rich meals, even in patients 
with an intact stomach. 

Accordingly, the cardiae output was stud 
ied following intrajejunal administration of 
hypertonic solutions in dogs. The results 
of these studies show that both cardiac out 
put and stroke volume decrease following 
the intrajejunal administration of hypertonic 


solutions, 
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Methods and Materials 


Cardiac output was determined in three groups 
of dogs before and after administration of 75-200 
ce, of 50% glucose or 9% NaCl solution. The 
three groups consisted of (1) gastrectomized 
dogs, (2) dogs with an indwelling jejunal button, 
and (3) a normal dog. The gastrectomized dogs 
had intestinal reconstitution by (1) end-to-side 
antecolic isoperistaltic esophagojejunostomy and 
(2) esophagoileoduodenostomy with an ileal seg- 
ment transplant. Dogs with jejunostomy were 
prepared by the use of an intrajejunal button 
which communicated directly from the skin to 
the intestimal lumen. 

Postoperatively the dogs were given routine 
kennel rations for periods of several weeks to 
four months. All of the gastrectomized dogs, 
though active and eating, showed considerable 
weight loss and varying degrees of anemia. The 
dogs with a jejunostomy button showed no obvious 
ill effects. (When not in were 
closed, and no skin excoriation or fluid loss oc- 


use the buttons 


curred. ) 

Cardiac catheters passed into the pul- 
monary artery under fluoroscopic control with the 
lightly The tip of the 
heparin-filled catheter plugged and buried 
subcutaneously in the neck. From 1 to 10 days 
later, the cardiac output was determined on. the 
unanesthetized fasting animal. Two to three hours 
previous to the experiment, under local procain 
hydrochloride (Novocain) infiltration, poly- 
ethylene catheter was inserted into the femoral 
artery and the previously buried cardiac catheter 


were 
animals anesthetized. 
was 


was isolated, 

Cardiac output was determined according to the 
direct Fick principle; blood and gas samples were 
according to previously 


and analyzed 


published methods.’ 


collected 


Three cardiac output determinations were made 
during the control period, while the animals were 
in a steady state. The glucose or salt solution was 
then administered by Levin tube to gastrectomized 
dogs or by catheter through the jejunal button 
Cardiac output was again measured at 20- and 
40-minute intervals following the administration 
of the hypertonic solution 


Results 


Tables 1, 2, 3, and 4 illustrate the results 
of these studies. Table 1 shows two experi- 
ments in which glucose was administered 
into the stomach and demonstrates that no 
significant change in cardiac output was 
observed. However, intrajejunal administra- 
tion of glucose to one of these same dogs 
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TaBLe 1.—Data on Cardiac Output in Two Dogs 
in Which Glucose Was Administered into 
the Stomach * 


Cardiac Output, L./Min. 


Control 
Contro} 


(+5%) (—10 
3.44 


* Two experiments illustrating that no significant alteration 
in cardiac output occurred when hypertonic glucose was admin- 
istered into the stomach of a normal dog (No. 157) or into the 
stomach of a dog with a jejunal button (No. 195). 


3.65 


(No. 195) resulted in a marked decrease in 
both cardiac output and stroke volume 
(Table 2). That the effects shown are due 
to hyperosmolarity and not to glucose per 
se is illustrated by the paired experiments 
in Table 3. In this dog, 50% glucose was 
TABLE 2.—Comparison of the Effects of Fifty Per 
Cent Glucose Solution Placed into the Jejunum 


and the Same Solution Gwen into 
the Stomach * 


Cardiac Output, Cardiac Output, 
L./Min, L./Min. 
Control 3.28 3.14 
Control 2.91 3.03 
After 150 cc. 50% glucose 
26 min. 2.08  (—87%) 2.83 
40 min. 2.12 344 


* Dog 195—Stomach intact, jejunal button. 

Gluoose vie seomach. 
given per jejunum on one day and 9% 
saline in the experiment on the next day. 
The cardiac output fell 28% and 35%, 
respectively, from the control value. Addi- 
tional confirmatory experiments are sum- 
marized in Table 4. 

As shown in Table 4, when the hypertonic 
solution was given to the gastrectomized 


TABLE 3.—Results of Experiments Illustrating the 
Effects of Fifty Per Cent Glucose and Nine Per 
Cent NaCl, Respectively, Administered 
Directly into the Jeyunum of the 
Same Dog (No. 209) 


4/20 


Cardiac Stroke 
Output, Volume, 
L./Min. Ce. 


Control 4.50 3 

Control 4.85 44 

150 cc. 10% 
glucose 

20 min. 3.95 

40 min. 3.23 


4/21 


Cardiac Stroke 
Output, Volume, 
L./Min. Ce, 
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ee Dog 157 Dog 195 
3.45 3.14 
q 
200 ce. 50% 150 ce, 10% 
ae glucose via glucose via 
stomach stomach 
20 min. 
40 min, 
_ — 
a 
— 
= 
= 
|__| 
4.45 39 
4.12 35 
150 cc, 9% 
NaCl 
3.46 33 
2.90 


CARDIAC OUTPUT ALTERATIONS 


Date Dog Route Solution 
3/9 157 Stomach 200 ec. 50% gluc. 
4/4 65 Jej. button 75 cc. 50% gluc. 
4/7 160 = Jej. button 75 ec. 50% glue. 
4/12 147 Gastrec. 100 ce. 50% giuc. 
4/13 147 Gasirec. 100 sc. 9% NaCl 
4/2 147 Gastrec. 100 ce. 9% NaCl 
4/14 105 Jej. button 100 ce. 50% gluc. 
4/19 90 Gastrec. 100 cc. 50% glue. 
4/20 209 Je}. button 150 ec. 50% glue. 
4/21 209 Je}. button 150 ce. 9% NaCl 
4/27 195 button 150 cc. 16% glue. 
4/29 195 Stomach 150 cc. 50% gluc. 


TABLE 4.—Summary of Maximum Changes in Cardiac Output and Stroke Volume 
When Hypertonic Solution Was Given Directly into the Stomach and When 
Given Intrajejunally 


Stroke Volume 


Control, Maximum Control, Maximum 
L./Min. Change, % C. Change, % 
3.45 +5 26 —12 
2.71 —19 26 
3.20 —19 24 
2.25 —15 30 
2.00 28 
1.66 —37 9 
4.16 —18 27 
142 30 10 
4.50 38 
4.45 —35 39 
3.28 —37 26 
3.14 —10 30 


animals or via jejunostomy, the decrease in 
cardiac output ranged from 14% to 37%. 
Half of the animals demonstrated a decrease 
ranging from 28% to 37%. 

A concomitant increase in heart rate was 
observed in almost every instance, and 
stroke volume was decreased to a greater 
extent than cardiac output. The decrease in 
stroke volume ranged from 21% to 68%; 
in 8 out of the 10 animals given intrajejunal 
hypertonic solutions the decrease was over 
30%. In two animals in which the hyper- 
tonic solution was placed into the stomach 
the stroke volume also fell 12% and 24%. 
No significant or consistent change was 
noted in oxygen consumption, and with one 
exception the respiratory quotient rose 
slightly or showed no change. 

The gastrectomized animals (Nos. 147 
and 90) which showed general wasting and 
anemia had the lowest control cardiac output 
and during the height of the dumping syn- 
drome collapsed. These dogs were in obvi- 
ous marked distress, with barely perceptable 
pulse and labored and rapid respirations and 
were unable to stand unaided. One of these 
(No. 90) died several hours after the ex- 
periment. Autopsy revealed marked pulmo- 
nary edema. 


Comment 


The of the cardiovascular 
changes during a simulated “dumping syn- 
drome” is emphasized by the demonstrated 
decrease in cardiac output in the animals 
studied. The decrease in minute 


magnitude 


cardiac 


Klauber et al. 


output and the occasionally greater decrease 
in stroke volume may have especially grave 
consequences in patients with reduced car- 
diac reserve. Changes in cardiac output and 
stroke volume of the magnitude described 
and the electrocardiographic changes ob- 
served suggest a possible decrease in coro 
nary blood flow with resultant myocardial 
ischemia and insufficiency which may follow 
the ingestion of hypertonic solutions. It has 
been shown by Katz et al.“ that coronary 
blood flow is directly related to mean ar 
terial pressure. These workers also showed 
that there may at times be a direct relation- 
ship between coronary and left cardiac out- 
put at physiologic ranges of mean arterial 
pressure. During a dumping episode there 
is a decrease in both arterial blood pressure 
and cardiac output. It to 
speculate, therefore, that there may be a 
decreased coronary blood flow under these 


is reasonable 


circumstances and that this may be in part 
the explanation for the electrocardiographic 
alterations which have been reported, 

In general, patients of greater body weight 
and blood volume more easily tolerate equiv- 
alent amounts of intrajejunal hypertonic 
solution than those of smaller body weights.’ 
Debilitated patients with decreased blood 
volume also are more likely to experience 
severe consequences. In general, the smaller 
the patient the greater is the relative de- 
crease in blood volume during the dumping 
syndrome. Conceivably, the smaller patient 
can tolerate the fall in blood volume less 
easily. Many patients experience such seri- 
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Cardiac Output 


A. 


ous subjective symptoms that they are hesi- 
tant to eat. This is in keeping with the 
clinical experience that peptic ulcer patients, 
who are at or above their normal weights 
preoperatively, are more apt to maintain 
their weight after gastric resection or vagot- 
omy with gastroenterostomy than those pa- 
tients who are below their optimal weight at 
the time of surgery.* 

It should be noted that on occasion some 
persons with grossly normal stomachs ex- 
perience a dump-like syndrome * which may 
be due to rapid emptying of stomach con 


tents into the duodenum. These patients 


experience symptoms which are not unlike 
those experienced by gastrectomized pa 
Rochlin and Edwards,” 
Dinman,’! and Berman et al.!* have noted 


tients. Levit and 
electrocardiographic changes after eating 
which are similar to those described in gas 
trectomized patients. Whether all or some 
of these observed effects occur because of 
blood volume and cardiac output alterations 
on the basis of rapid gastric emptying and 


a dump-like syndrome is at present under 


investigation. 
Summary 


Cardiac output during the dumping syn- 
drome was determined in dogs and was 
found to be decreased by 14%-37%, and 
stroke volume, by 21%-68%. 

It has been suggested that these changes 
may account in part for the symptoms and 
electrocardiographic findings displayed dur 
ing the dumping syndrome. 


and Allied 
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the form of 


sodium chromate, has been shown to label 


Hexavalent chromium, in 
red cells,! in contrast to the trivalent ion, 
which, as chromic chloride, becomes bound 
to plasma proteins.* These two forms of the 
been used 
to measure, cell 
plasma volumes.* Recently the labelling of 


radioactive isotope have 


respectively, red and 
erythrocytes for clinical use has been simpli 
fied by the introduction of the ascorbic acid 
technique.” In this method the labelled red 
cells are injected into the patient with their 
plasma, which contains the radiochromium 
not taken up by the erythrocytes. This ex 
cess is treated with ascorbic acid and thus 
prevented from further penetrating the red 
cell membrane, Although this technique was 
introduced originally for its advantages in 
the labelling of red cells for red cell volume 
or survival determinations, it was also hoped 
that the reduced CrO, present in the plasma 
might act similarly to CrCl, and label plasma 
proteins, thus making it possible to measure 
red cell and plasma volumes simultaneously. 
This possibility has been tested in a series 
of hospital patients whose red cell volumes 
were measured with the ascorbic acid meth 
od; estimates of their plasma volumes were 
obtained by assuming that the plasma re 
duced CrO,y completely labelled the plasma 
proteins. The values arrived at under these 
premises have been compared with previous 
data in the literature on red cell and plasma 
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Radioactive Sodium Chromate and the Measurement 
of Red Cell and Plasma Volume in Man 


RAYMOND C. READ, M.D., and SIGRID GILBERTSEN, M.D., Minneapolis 


volumes. The results have been discussed 
in the light of studies on the chemical 
characteristics of ascorbic-acid-treated so 


dium chromate. 


Methods 


cell volume determinations 
were carried out in 86 patients on the medical and 
University of Minnesota 


basically the 


One hundred red 


wards of the 
The 


same as previously described." 


surgical 
used was 
There 
calibrated sili 


Hospitals method 


were some 


minor modifications, Previously 
conized syringes were used for incubation instead 
of plastic bags. The of labelled 


reinjected (50 cc.) was thus measured by volume 


amount blood 


instead of gravimetrically The dose of ascorbic 


acid was increased to 200-300 mg. because in vitro 
studies have shown that 50-100 mg. is the minumum 
doses of 


The 


was measured, for 


required for the reduction of clinical 


Cr" in the presence of 50 ce. whole blood 


equilibration red cell activity 


convenience, indirectly with determinations of 
both whole blood and plasma activities instead of 
directly with packed red cells. The time of in 
cubation was shortened in most cases to 20 minutes 
somewhat 


ec a 


at room temperature so as to 


larger amount of Cr" in the plasma for study 
The degree to which the 
NaCrO, in the plasma became diluted following 


injection was measured by either the extrapolation 


ascorbic-acid-treated 


technique,’ using four samples in the first hour, 


or, when for clinical reasons only one or two 
samples could be obtained, the method of Greget 
sen,” assuming a 5% loss in the first 10 minutes 
Peripheral venous hematocrits were measured in 
heparin by filling Wintrobe tubes and centrifuging 
them for 55 minutes at 3000 rpm in a standard 
International Centrifuge. The top of the white 
cell layer was taken to be the upper limit of the 
cell column. No correction was made for trapped 
plasma 


commercially 


The radioactive chromium was 
supplied.* Its specific activity was approximately 
1000 me. per gm. The doses used in these stucies 


ranged between 75 and 150yc. All radioactivity 


* Abbott Laboratories, North Chicago, Il 
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Fig. 1.—The observed relationship between red 
cell volume per unit body weight and hematoerit 
for 41 male patients 


measurements were made in a well type scintilla- 
At least 10,000 counts were measured 
in 2 cc. aliquots, the activity of the samples always 
being greater than 5 * background. 


tion counter, 


Results 


The red cell volume values determined in 


these patients have been divided into male 


and female groups and plotted against 


peripheral hematocrit ( Figs, 1 and 2), These 
patients were all in a_ resting state, not 
having had recent episodes of hemorrhage 
or transfusion. At any particular hematocrit 
value a considerable variation in red cell 
volume is seen, especially in the women at 
higher hematocrit values; however, the males 


tended to have a greater red cell volume per 


Fig. 3.—The relationship between the observed 
periphera! hematocrit and the calculated total 
hody hematocrit for 100 male and female hospital 
patients. 
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Fig. 2.—The observed relationship between red 
cell volume per unit body weight and hematocrit 
for 59 female patients, 


kilogram body weight for the same cell- 
plasma ratio, 

When the (RCV) is 
combined with a measure of plasma volume 


red cell volume 
(PV) obtained from the dilution of reduced 
radiochromate, the total body hematocrit 
(TBH) ® is obtained. 
TBH RCV (Cr®') 
RCV (Cr®t) + PV (Cr®) 

Chese values have been plotted 
peripheral hematocrit in Figure 3. The mean 


against 


found for the ratio of peripheral and total 
body hematocrit in earlier studies using 
Cr*! labelled cells and a known tracer for 


Fig. 4.—The relationship between the peripheral 
hematocrit of the incubated blood and the propor 
tion of the radioactivity remaining in the reinjected 
plasma. 
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RADIOACTIVE SODIUM CHROMATE 


plasma volume (Evans blue dye [T1824] ) 
was 0.88. This is indicated in Figure 3 by 
the dotted line. It can be seen that the 
majority of the TBH values obtained, on the 
assumption that ascorbic-acid-treated Cr°! 
measures plasma volume, do not correspond 
with the previous studies using vans blue 
dye to measure plasma volume. The devia- 
tion of the observations from the line in- 
creases as the hematocrit decreases. 

Figure 4 demonstrates the relationship 
between percentage of the tracer remaining 
in the plasma reinjected and the peripheral 
hematocrit. The better correlation between 
expected and estimated total body hemato- 
crit at higher peripheral hematocrit levels 
is thus associated with the injection of less 
activity into the plasma. 


Comment 


Blood is not a homogenous solution, as it 
contains various particles suspended in a 
fluid medium. The red cells by reason of 
their great number can be considered for 
measurement purposes the only particulate 
element present. Having a_ satisfactory 
technique for the determination of red cell 
volume (Cr®!), it would seem simple to 
estimate blood volume by use of the cell- 
plasma ratio as ascertained from the periph- 
eral venous hematocrit. This procedure has 
been followed in clinical work.7 However, 
the distribution of cells and plasma through- 
out the blood stream is not uniform.’® This 
disparity between the large and small vessel 
hematocrit values accounts for the varia- 
tion between the peripheral and the derived 
total body hematocrit.'"' The ratio between 
the true body hematocrit and the observed 
cell-plasma ratio remains remarkably con- 
stant under most clinical conditions so far 
studied.’* In fact, we have made use of the 
constancy of this ratio in’ studying the 
measurement of plasma volume with 
NagCr Oy. However, already one condition, 
splenomegaly,’* has been found to be an 
exception to this rule. There may well be 
other such states. lor these reasons the 
accurate measurement of total blood volume 


Read Gilbertsen 


using dilution methods requires the simul 
taneous measurement of both plasma and 
red cell volumes. The present study was 
initiated in an attempt to reach this goal. 
The results indicated that the total body 
hematocrit derived from the red cell volume 
and plasma volume data tends to be lower 
than that found in previous work with 
standard plasma volume tracers. Assuming 
comparably accurate red cell volume meas- 
urements, the error is best explained by the 
reduced chromate plasma volume figures 
being too high, and as they are in the 
denominator, they would correspondly re- 
duce the total body hematocrit values. 
Presumably the failure of reduced Cr®! to 
label plasma proteins adequately in the 
ascorbic acid form and give accurate plasma 
volume data on dilution is associated with 
extravascular leakage which would be more 
marked with higher plasma concentrations 
(Fig. 3) and would also cause a greater 
error at lower hematocrits, where the plasma 
volume relative to the red cell volume be 
comes increasingly large. The actual chemi- 
cal form in which trivalent chromium is 
prepared is known to be crucial to its tag- 
ging properties.’* Treatment of the sodium 
chromate with ascorbic acid produces a 
complex association derivative of trivalent 
and oxidized ascorbic acid. Free 
chromium ion cannot be demonstrated by 
the usual tests, but it is eluted into a resin 
column at pH 1, under which conditions the 
association bond with ascorbic acid is 
broken.™® 

It would seem that for satisfactory label- 
ling of plasma proteins with reduced sodium 
chromate it will be necessary to use an 
alternative reducing agent which does not 
itself bind chromic ion. 


Summary 


One hundred red cell volumes were de- 
termined in patients on the wards of the 
University of Minnesota Hospitals, using 
radioactive chromium, 

The plasma volume was estimated in each 
case on the assumption that ascorbic 


26) 


Dy 


A 


acid-treated sodium chromate labels plasma 
proteins. 

The relationship between the peripheral 
hematocrit and the total body hematocrit 
derived from these premises was deter 
mined, These values have been compared 


with previously reported studies in which 


cell 
Cr? and plasma volumes with Evans blue 
The 


sodium chromate not taken up by the red 


red volumes were determined with 


dye, results indicate that the excess 


cells when treated with ascorbic acid cannot 
be used to measure plasma volume. These 
findings are discussed in relation to. the 
of ascorbic-acid 


chemical characteristics 


reduced sodium chromate. 
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sota Medical School (14). 


REFERENCES 


1. Gray, S. J., and Sterling, K.: 
of Circulating Red Cell Volume by 
Chromium, Science 112:179-180, 1950, 

2. Gray, S. J., and Sterling, kK 
of Red Cells and 
active Chromium, | 
1950. 

3. Sterling, K., and Gray, S. J 
of the Circulating Red Cell Volume in Man by 
Clin 291614 


Determination 
Radioactive 


The Tagging 
with Radio 
29 :1604-1613, 


Plasma Proteins 


Clin. Invest 
Determination 
Radioactive Chromium, J Invest 
1619, 1950 

4. Frank, H., and Gray, S 
tion of Plasma Volume in Man with Radioactive 
Chromic Chloride, J. Clin. Invest, 32 :991-999, 1953 

5. Read, k. C.: Simplified 
the Measurement of Red Cell 
over with Cr", in Surgical Forum 
of the Forum Sessions, 39th Clinical Congress of 


J.: The Determina 


Procedure for 
Volume and Turn 


Proceedings 


the American College of Surgeons, Chicago, Hi 


M 


A, ARCHIVES OF INTERNAL MEDICINI 


nois, October, 1953, Philadelphia, W. B. Saunders 
Company, 1954, Vol. 4, pp. 169-172. 

6. Read, R. C.: Studies of Red-Cell 
and Turnover Using Radiochromium: Description 
of a New “Closed” Method of Red-Cell-Volume 
New England |. Med. 250:1021- 


Volume 


Measurement, 
1027, 1954 

7. Gibson, J. G., Jr., and Evens, W. 
Clinical Studies of the Blood Volume: I. 
Application of a Method Employing the Azo Dye 
“Evans Blue” and the Spectrophotometer, J. Clin. 
16 :301-316, 1937. 

&. Gregersen, M. J.: A Practical Method 
the Determination of Blood Volume with the Dye 
T1824: Survey of Present Basis of Dye-Method 
and Its Clinical Applications, J. Lab. & Clin. Med 
29 1266-1286, 1944. 

9. Hahn, P. F.; Ross, J. F.; Bale, W. F.; Bal 
four, W. M., and Whipple, G. H.: Red Cell and 
Plasma Volumes (Circulating and Total) as De- 
termined by Radio-lron and by Dye, J. Exper. 
Med. 75:221-232, 1942. 

10. Ebert, R. V., and Stead, FE. A., Jr.: 
stration That the Cell Plasma Ratio of Blood Con 
Minute Vessels Is Lower than That of 
Venous Blood, J. Clin. Invest. 20:317-321, 1941 

11. Gibson, J. G., IL; Peacock, W. C.; 
man, A. M., and Sack, T.: Circulating Red Cell 
Volume Measured Simultaneously by the Radio 
Dye Methods, J. Clin. Invest 


Clinical 


Invest 
for 


Demon- 
tained in 


Selig 


active Tron and 
25 :838-847, 1946 

12. Chaplin, H., Jr.; Mollison, P. L., and Vetter, 
H The Body/Venous Hematocrit Ratio: Its 
Constaney over a Wide Hematocrit Range, | 
Clin. Invest. 32:1309-1316, 1953. 
13. Verel, D.: 
Plasma and 
13:51-59, 1954 

14. Numerof, P.: On the Preparation of Sodium 
Chromate-Cr" for Red Cell Volume Determina- 
tions, J. Lab. & Clin. Med. 46:484-485, 1955 

15. Gleason, G., and Tabern, D.: Personal com 
munication to the authors, Abbott Laboratories 


Observations on the Distribution 


of Red Cells in Disease, Clin. Se 


a 
2 
Bat.» 


The accelerated (“malignant”) form of 
hypertension is characterized by the presence 
of pathological changes indicative of a wide 
spread necrotizing arteriolitis. Strong but 
not certain evidence for this diagnosis may 
be obtained on clinical grounds, particularly 
when patients are encountered with estab 
lished diastolic hypertension, with rapidly 
progressive renal damage, and usually—al- 
though not necessarily—-with retinopathy 
and papilledema. 

Separation of the accelerated form from 
other types of hypertension was made by 
Volhard and Fahr, in 1914.! Since that time 
there have been numerous descriptions of 
its clinical features and its rather uniform 
rapidly downhill course.2* It is accepted 
generally that this condition occurs infre 
quently de novo, appearing more often after 
the previous development of primary (essen 
tial) or secondary hypertension. 

Discussion continues as to whether one is 
dealing with a phase dependent solely upon 
the intensity of the hypertensive process or 
whether a superimposed and qualitatively 
The 


present study of certain constitutional fac 


different mechanism is responsible.“ 


tors in patients with primary hypertension 
was undertaken with the hope it might lead 
to further differentiation of the accelerated 
form of the disease. 
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Height, Weight, and Their Ratio in the Accelerated 


Form of Primary Hypertension 


GEORGE A. PERERA, M.D., and ALBERT DAMON, M.D., New York 


Clinical Material 


Thirty men and thirty women with documented 
primary hypertension of the nonaccelerated form 
and thirty men and thirty women with the accel 
erated form of primary hypertension were selected 
for this study from the wards and clinics of the 
Medical Center. All 60 
with nonaccelerated primary hypertension were 60 


Columbia-Presbyterian 


age or older, had developed established 
50, and 


years of 
diastolic hypertension prior to the age of 
diabetes or endocrine or 


had no past or present 


primary renal disorders. Patients in this age 
group were chosen in order to minimize the chance 
that they might yet acquire the accelerated form; 
for it was shown that of 100 consecutive patients 
who had the accelerated form of the disease—not 
the product of primary kidney disease—and who 


were studied retrospectively from autopsy ma 
terial, all had died before 
All 60 patients with the accelerated form 


four 


reaching the sixth 
decade 
of hypertension gave a history of at least 
years of an elevated blood pressure and had pro 
teinuria, retinopathy, and papilledema Their 
diagnosis was established and primary 
ease by the clinical 


pyelography in the majority, and in every instance 


renal dis 


was excluded course, by 
by the finding of necrotizing arteriolitis in a renal 
biopsy done at the time of sympathectomy or at 
autopsy. Only those between 35 and 50 years of 
age were included, the mean age of both the men 
and women with the accelerated form being 40 
The height of all patients was measured. The 
nonaccelerated — primary 
they 


weight of those with 


hypertension was recorded when were 40 
years of age, only when the figure could be cor 
roborated from records, in order to make a com 
parison at a similar age. For the subjects with 
the accelerated form, the weight just prior to any 
loss related No pa 


tients with edema, with an extremely labile weight 


to their illness was secured 


curve, or with a previous maximum weight of 
than five Ib 


included 


more above the value used in these 


data The ponderal index was de 


termined by dividing the height in inches by the 


Was 


cube root of the weight in pounds.’ 


Results 
The results are summarized in the Migure. 
height 


No. significant difference the 
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I? HYPERTENSION 


NON-ACCE 


ACCEL. N-ACCEL 


The ponderal index in 
tients with and without the ac- 


form of primary 


pa- 


celerated 
hypertension. 


I2 


13 


av. ht. (in) 
av.wt. (Ibs) 
av. index # 5D. 


weight ratio was apparent in the men, 
whether or not they had the accelerated form 
of primary hypertension, On the other 
hand, it was evident that the ponderal index 
of the women with the accelerated form was 
different from that of the women with non- 
accelerated disease, the former averaging 
some 30 lb. lighter in weight and 2 in. taller. 
The difference between these means proved 
to be highly significant (P<0.001) as were 
those for height and for weight determined 
separately (P=0.001). 

Other features of this study are note- 
worthy. For women, adequate comparison 
is afforded by a series of 54 outpatients in 
this clinic, 29 of whom were white and 25, 
Negro, aged 35-45 and without known dis- 
ease, who averaged 62.3 in. in height and 
137.7 Ib. in weight (ponderal index, 12.12 
S. D. 0.58). 
ated hypertension in the present series were 


The women with nonacceler- 


significantly heavier (but no shorter), while 
those with the accelerated form were signifi- 
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62.6422 
16+ #32 
11.52.76 


Negro 


14249 
134 *22 
12.7455 


65.8 
174 166 
121*.62 12.0455 


[o-white es 


cantly taller (but no lighter) than the con 


trol series. Both groups of hypertensive 
women differed significantly in ponderal 
index from the normal controls and in oppo 
site directions. 

lor men, normal controls from the same 
The 


best comparative data are from the 1953 


clinical population are not available. 


Canadian Survey,” in which some 400 nor 
mal men aged 35-44 averaged 67.5 in. in 
height and 167 |b. in weight (ponderal in 
dex, 12.3). 


not differ significantly from these values, 


Men in the present series did 


but more information is needed to decide 
whether they resemble normal men of the 
same racial and ethnic derivation. Moreover, 
they may still differ, both from the general 
population and, as between nonaccelerated 
and accelerated forms, in respect to more 
refined measures of physique. The adequacy 
of these Canadian data for control purposes 
is suggested by the close similarity of some 
400 Canadian women ® aged 35-44 (average 


Vol. 100, August, 1957 


ACCEL. 
Qe 
fo] 
e 
= | | 
= 
Bs... 


height 62.4 in.; weight, 138 Ib.; ponderal 
index, 12.2) to the normal women in this 
clinic. 

Comment 


The present study discloses a significant 
difference in the body build of women with 
the accelerated form of primary hyperten- 
sion as compared to women with primary 
hypertension who fail to develop this form 
of disease. The former are generally much 
leaner than the latter and taller than a con- 
trol sample of normal women of comparable 
age. The differences cannot be explained on 
the basis of age or as a result of weight 
loss due to disease. In addition, this study 
confirms previous reports of a heavier body 
build on the average in women with non- 
accelerated primary hypertension, 

The data presented are of little diagnostic 
value, inasmuch as considerable overlap was 
observed in the ponderal indices of individ- 
ual female patients in the two groups. Nor 
can they be applied as yet to patients with 
the de novo form of accelerated hyperten- 
sion or that which follows secondary hyper- 
tension, as these were excluded from the 
In conjunction with the increased 
frequency of the form of 
primary hypertension in men, the present 


survey. 


accelerated 
findings suggest that host factors play at 
least a part in the susceptibility of certain 
individual persons to this disorder. 


Summary 


The ponderal index (height divided by 
cube root of weight) was recorded in men 


Perera—Damon 


HEIGHT AND WEIGHT IN HYPERTENSION 


and women with primary hypertension, with 
and without the accelerated form, there be- 
ing 30 subjects in each group studied at a 
comparable age and with weight measure- 
ments made prior to modification by their 
disease. The women with the accelerated 
form were found to have a significantly 
higher ponderal index than the women with 
nonaccelerated disease, the former being 
taller and the latter heavier than a control 
sample of normal women. These results 
suggest that host factors may contribute to 
the susceptibility of some persons to the 
accelerated form of primary hypertension. 
620 W. 168th St. (32). 
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The Radioiodine Profile in the Diagnosis of 


Thyroid Disease 


SIDNEY RUBENFELD, M.D.; 5. STEVEN BRODIE, Ph.D.; NATHAN MITCHELL, M.D.; 


MARTIN LOWENTHAL, M.D., and ANTHONY KOHN, 


The 24-hour uptake of ['*! by the thyroid 
gland does not always reflect the true clinical 
picture of thyroid disease. Hence, additional 
confirmatory tests were introduced in order 
to clarify the discrepancies. This presenta 
the 24-hour 
salivary tests, and conversion ratios with the 


tion correlates uptake, 
clinical status of a group of euthyroid, hy 
perthyroid, and hypothyroid patients diag 
nosed by history, physical examination, and 
other laboratory procedures. 


Methods 


included 164 
evaluation 


study patients referred for 
Kach patient was thoroughly 

None of the patients had 
therapy. The 24-hou 


I uptake, conversion ratio, and salivary 


thyroid 
investigated clinically 
any previous radioiodine 
count 
were done 24 hours after the oral administration 
of about 50uc of T' in 25 ce. of tap water 

The tracer doses of I" were accurately measured 
Brae 


in terms of microcuries, using a modified 


strup ionization chamber and linear electromete: 


circuit’ calibrated with a 20y U. S. Bureau of 
Standards radium source as reference 


ducibility of 


The repro 
measurement in the same chamber, 
with the same fixed geometry, was within 1% 
The thyroid uptake was measured using a bis 
muth Geiger-Muller tube at a fixed distance of 20 
em. The tube-housing was shielded by a ™% in 
leal apron that effectively absorbed general bod) 
radiation. Instead of standards, cali 
bration of the Geiger-Muller 


plished by the determination of counts per minute 


comparison 


tube was accom 


per microcurie in a wax phantom. The response 
of the instrument was 90 counts per minute pe: 
microcurie 

For determination of the conversion ratio, blood 
was drawn and placed in dry oxalate. The activity 
of plasma was counted. The protein was 
15% trichloracetic 


of 2 cc 
precipitated by 5 ce. of acid 
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well with a small 
in the tube at all 


The supernatant was dis 


The mixture was then stirred 
stirring rod (which 
times) and centrifuged. 
The precipitate was suspended twice in 


and the 


was left 


carded 


trichloracetic acid and recentrifuged, 


supernatant discarded. The counting of plasma 
and precipitate was performed in a well scintilla 
approximate]: 


The 


from 


tion counter with a response of 
1,000,090 counts per minute per microcurie. 
conversion ratio in percentage was derived 


the formula 
CR net counts/min. of precipitate x 100 
net counts/min, of plasma 

The salivary count was done on 1 ce. of saliva 
The patient was given a small sputum cup into 
which he was told to expectorate, being forewarned 
not to clear the throat. One cubic centimeter of 
saliva was pipetted into a test tube and counted 
for five minutes in the scintillation well. The net 


counts per minute per cubic centimeter were re 


corded as the saliva count. 

The tracer drinks were given at no set time of 
day. The measurements, 24 hours after the drink, 
were performed with no specific relationship to 
meals 

Krom own experience and the work of 
others, the following arbitrary 
from euthyroid pa 


our 


values were used 
for separating hyperthyroid 
(1) 24-hour uptake, over 50%; (2) con 
version ratio, 50%; (3) activity, 


below 2000 counts per minute per cubic centimeter 


tients 
salivary 


over 
Results 


A total of 164 patients was studied, Of 
these 164 cases, 48 were clinically diagnosed 


as hyperthyroid and 116 as euthyroid. 


Chart 1 depicts the 24-hour uptake over 
the thyroid gland. It is noted that 7 of the 
48 hyperthyroids (14 ) fall into the euthy 
roid range, and 6 of the 116 euthyroid 
patients (5%) fall into the hyperthyroid 
range. 

Chart 2 indicates results of salivary ac 
tivity determinations. Of the 48 hyperthy 


x 
a= 
an 
‘a 
= 


RADIOIODINE, PROFILI 


Oo) Euthyroids 


20 40 
Uptake 


Chart 1.—The range of 24-hour I™ uptake by 
the thyroid gland. Note the overlap between the 
hyperthyroid and euthyroid cases at the level of 


40% -60%. 


roid patients, 47 (98%) have levels below 
2000 counts per minute per cubic centimeter. 
Of the 116 euthyroid patients, 113 had 
Ninety-six (85% ) 
of these one hundred thirteen cases show 


salivary counts done. 


counts above 2000 counts per minute per 
cubic centimeter, while seventeen patients 


(15%) showed counts below 2000 counts 


per minute per cubic centimeter. The range 


of counts, in the euthyroid group above 
2000 was up to 10,000, except in one in 
stance, where the count was 28,000. 

Chart 3 demonstrates the results of con 
A total of 155 
conversion ratios were done on the 164 cases 

noted that 45 of the 46 
(98%) on 


studies were done were above 50%. 


version ratio determinations. 


reported. It is 
blood 
Only 


hyperthyroids whom 


Chart 2.—Twenty-four-hour salivary counts ex 
pressed in counts per minute per cubie centimeter 


40 


Euthyrods 


Rubenfeld et al. 


THYROID DISEASE: 


Hyper thyrods 
Euthyroids 


50 
Conversion Ratio % 


Chart 3.—The 24-hour conversion ratio de 
terminations. Note the relatively sharp line of 
demarcation’ between the hyperthyroid and euthy 
roid groups 


this level, 


conversion 


one patient fell below and in 
that 40. 


Of the 109 euthyroid patients on whom 


case, the ratio was 
conversion ratios were done, all but 2 were 
below 50%. The two exceptions had ratios 
of 51% and 55%. 

Table 1 shows the seven hyperthyroid and 
the six euthyroid patients who would have 
been incorrectly diagnosed by uptake studies 
that all 
hyperthyroid patients have salivary counts 


alone. It should be noted seven 
below 2000 per minute per cubic centimeter 
and conversion ratios above 50%, Of the 
six euthyroid patients who exhibited uptakes 
above 50%, tive have salivary counts above 
2000 per minute per cubic centimeter, and 
one, below. A possible explanation for the 


PasLe 1.—-Thirteen Patients in Whom the Twenty 
Four-Houw I’ Uptake Did Not Reflect the 
True Clinical Status 


24-Hr, 
Uptake, % 


Conversion 


Salivary 
Ratlo, % 


Activity, 
Counts/Min 
/Ce, 


Hyperthyroid 


x % 
40 
| 
| "6 cas 
fe 
| 
| 
2 | 
‘ 
| 
04 
| 
4 ate 
{ wo 4.355 
5 | 7,274 
Futhyrold “4 7,240 
{ 10.0 94 
Salivary Actwity / opm 
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A. 


Tarte 2.—Eighteen Cases in Which the Salivary 
Activity Did Not Reflect the True Clinical 
Status 


Salivary 
Activity, 24-Hr. 
Counts/Min. Uptake, % 
/Ce, 


Conversion 
Ratio, % 


Hyperthyroid 


latter discrepancy lies in the fact that the 
patient had nodular hyperplasia of the thy- 
roid gland, without hyperthyroidism, fol- 
lowing pregnancy. As the Table indicates, 
however, four of these six euthyroid pa- 
tients have conversion ratios below 50%; 
in one it was 55%, and in the other it was 
not done, 

In Table 2 are listed the 18 patients on 
whom salivary counts did not reflect the true 
clinical status. One of these is a hyperthy- 
roid with a salivary count of 4500, In this 
instance, however, the 24-hour uptake of 
73% and a conversion ratio of 63% were 
indicative of the true hyperthyroid state. 
The remaining 17 cases were euthyroid, 
with salivary counts below 2000 counts per 
minute per cubic centimeter. In all of 
these patients the conversion ratios were 
below 50%, and in 16 the thyroid 24-hour 
uptake was less than 50%. 

Table 3 describes the 
discrepancies. It is noted that one hyper- 
thyroid patient with a conversion ratio of 


conversion ratio 


Tasre 3.—Three Cases in Which the Conversion 
Ratio Did Not Reflect the True Clinical Status 


Salivary 
24-Hr. Activity, 
Uptake, % Counts/Min. 

/Ce, 


Conversion 
Ratio, % 


7,275 
2,010 


55 51.6 
Euthyroid 51 42.0 


Hyperthyroid 46 52.0 364 
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49% had a thyroid uptake of 52% and a 
saliva count of 364. One euthyroid patient 
with a conversion ratio of 55% showed a 
borderline uptake of 52% but a salivary 
count of 7300, The second euthyroid patient 
with a conversion ratio of 51% had a 
24-hour uptake of 42% and a salivary count 
of 2010. 


Comment 


During the formative period of this de- 
partment, the radioisotope survey of thy- 
roid disease was limited to 24-hour uptake 
studies and urinary excretion of ['!, A 
total of 665 patients was studied in this 
manner, After extensive evaluation, urinary 
excretion studies were abandoned primarily 
because of the uncertainties and difficulties 
of collection of urine specimens in out 
patients, an experience shared by others.14 

The thyroid clearance of I'', originally 
described by Myant et al.® and elaborated 
on by Berson et al.® and others,7* was next 
utilized as a diagnostic tool. The thyroid 
clearance is defined as the amount of radio- 
iodine cleared from the plasma per unit of 
time by the thyroid gland after an intra- 
venous injection of I'!, This method was 
likewise abandoned because it not only was 
time-consuming and laborious, but it also 
was found that the correlation between the 
clearance test, the thyroid uptake, and the 
clinical evaluation was no more consistent 
than with the uptake alone.® 

Since in this clinic the 24-hour uptake 
showed an accuracy of only 90% (using 
50% as the dividing line) and in the hands 
of other investigators only 80%-85% (using 
55% as the dividing line),*" it was felt 
that supplementary tests were needed. Ac- 
cordingly, the conversion ratio and salivary 
excretion studies were instituted. These two 
additional procedures permitted more precise 
evaluation of thyroid function with minimal 
effort and without increasing the original 
tracer doses of ['*!, 

The conversion ratio was first described 
in detail and clinically investigated by Clark 
and co-workers '!8 and McConahey et al." 
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— 
1,138 $2.0 
1,950 22.8 20 
1,850 43.4 48 
1,320 38.4 47 
= 1,140 40.0 21 
7 38.0 
1,591 45.0 41 
Euthyroid 1,353 35.0 
aa 1,376 32.0 40 
aa 1,014 41.0 29 
1,885 40.0 34 
934 62.0 
1,880 31.0 25 
a 1,779 40.0 15 
1850 46.0 20 
a 1,683 43.0 32 
{ 4,500 73.0 63 
= 
= 
q 


They defined it as the ratio of the protein- 
bound plasma I'*! to the total plasma I'* 
24 hours after the ingestion of I''. Clark 
found that in the euthyroid patient the con- 
version ratio ranged from 13%-42% and 
that all patients who had conversion ratios 
over 50% were hyperthyroid. He found no 
overlapping between the hyperthyroid and 
the euthyroid groups. More recently, Van 
Middlesworth et MacGregor and his 
group,'® Jaimet and Thode,’* and McCon- 
ahey et al.’* found the conversion ratio to 
be 95%-100% accurate in the diagnosis of 
hyperthyroidism. 

Our conversion-ratio studies proved of 
unequivocal value in establishing a correct 
diagnosis in 11 of 13 patients who would 
have been misdiagnosed on the basis of 
uptake studies alone and in all 18 cases 
who would have been incorrectly diagnosed 
salivary studies alone 
We found an over-all 


on the basis of 
(Tables 1 and 2). 
accuracy of 98%. 
Current reports from McConahey ' and 
Evans? indicate their abandonment of the 
conversion ratio because it was time-consum- 
ing and required too large a dose of [*!, 
McConahey felt that there were other com- 
parably accurate diagnostic I! tests which 
could be readily performed with tracer doses 
of 5ye or less. In common with other in- 
feel that the con- 


version ratio in its accuracy and ease of 


vestigators, we 
performance significantly surpasses the other 
tests. Further, we do not feel that 50ye 
is an excessive dose to be used for routine 
tracer studies. 

Simultaneously with the use of the con- 
version ratio, estimation of the salivary 
activity 24 hours after oral administration 
of radioiodine was introduced in this clinic. 
Based on previous observations by Kirk- 
wood and Faweett,’®?° Leblond and Grad,”! 
Thode, Jaimet, and Kirkwood,?* and, more 
recently, Jaimet and Thode performed 
[31 saliva studies and found close correla- 
tion between the radioiodine secreted by the 
salivary glands and thyroid function. There 
was an inverse relationship between the 
salivary count and thyroid activity, Our 


Ruben feld et al. 


RADIOIODINE PROFILE—THYROID DISEASE 


study yielded similar correlation. In_ the 
diagnosis of hyperthyroidism, estimation of 
salivary activity produced an accuracy of 
98%. In contrast to this high 
of accuracy, the euthyroid group showed 
only 85% corroborative salivary counts. 


degree 


There is general agreement that it is a 
fallacy to rely on a single test for the 
The three 
determinations described in this study each 


diagnosis of thyroid disease, 


measure a different phase of thyroid phys 
iology and iodine transport. The present 
report indicates that the most reliable single 
index of thyroid function is the conversion 
ratio. Next in order are the salivary activity 
and the 24-hour uptake, respectively. On 
over-all analysis one readily sees that with 
all three tests in the individual case, diag 
nostic accuracy of this “thyroid profile” 
approaches 100%. 

Mention should be made of the value of 
these tests following radioiodine therapy. 
It has been our experience that whereas the 
24-hour uptake and salivary measurements 
are reliable after therapy (Table 4), the 
conversion ratio is completely unreliable. 
Paley et and others similarly 
found that plasma protein-bound |"! deter 
minations were frequently misleading in 
cases previously treated with I''. In our 
studies the conversion ratio was found to be 
almost uniformly high in post-therapy cases, 
whether or not clinical improvement ensued 
(Table 5). The probable explanation for this 
phenomenon is the rapid turnover of the 
iodine in the residual thyroid tissue, which 
is functionally accelerated. 


TaBLe 4.—Cases Illustrating the Value of Serial 
Saliva Studies in Treated Hyperthyroidism 


Thyroid 
Uptake, % 


516 3/17/55 14.9 


Saliva Activity, 


Case Date Counts/Min./ 


2,400 Patient given Lugol's 


(strong lodine) solution 


4/11/55 60.4 970 
7/18/55 55S 2,213 
10/26/55 6.5 2,072 
525 5/ 2/55 49.4 1,164 
10/19/55 19.2 6,287 
1/25/56 28.5 3,512 
536 5/25/55 0,2 777 
12/ 7/55 26.6 2,575 
327 7/ 6/55 50 1,022 
1/25/56 27.5 4,210 
573 11/12/55 55.0 1,348 
1/19/56 11.0 12,300 


a 
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Tasie 5.—Cases Illustrating the Uniformly Elevated Conversion Ratios in I"'-Treated 


Conversion 
Ratio, % 


Date Uptake, % 


4/13/55 
3/28/55 
3/22/55 
3/21/55 
3/16/55 
3/15/55 


Reference to Table 6 demonstrates the 
value of the thyroid profile in delineating 
a small group of hypothyroid patients from 
the euthyroid group. All had 24-hour 1'* 
uptakes less than 10%. Four of the five 
patients exhibited conversion ratios less 
than 20%, and all demonstrated saliva counts 
greater than 15,000 counts per minute per 
cubic centimeter. Actual analysis is not 
justified because of the small number of 
patients. Further investigation of hypo 
thyroidism is being pursued, 


Tasie 6.—Laboratory Studies in Five Cases of 
Hypothyroidism 


Saliva Activity 
Counts/ Min./ 
Ce. 


Conversion 


Thyroid 
Ratio, % 


Uptake, % 


142,000 
33,980 
62,440 
21,780 
19,250 


Summary and Conclusions 


thyroid uptake 


and 


Twenty-four-hour 
studies, conversion ratios, salivary 
counts were performed on a total of 164 
patients referred for thyroid evaluation. 
Each patient was thoroughly investigated 
and clinically classified as hyperthyroid, 
euthyroid, or hypothyroid. 

The correlation of each of the thyroid 
function tests with the clinical status is 
analyzed, The most reliable single index of 
thyroid function is the conversion ratio. 
Next in order are the salivary activity and 
the 24-hour uptake, respectively. The sum 
total of all three tests, a “thyroid profile,”’ 
is of greater accuracy than any one test 
alone. 
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Saliva Activity, 
Counts/ Min./ 
Ce 


2/11/55 
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Infections Due to Bacterium Anitratum 


HEONIR ROCHA, M.D., and LUCIEN B. GUZE, M.D., New Haven, Conn. 


Introduction 


tacterium anitratum is a Gram-negative 
bacillus having many characteristics of the 
Enterobacteriaceae but differing in its in- 
ability to reduce nitrate. In many labora- 
tories it is still reported as an unidentified 
Gram-negative doubtful 
position in bacteriologic nomenclature has 
also received some attention, with varying 
opinions.’* Since the original descriptions 
by Schaub and Hauber * and Stuart et al.,° 
several papers have described its isolation, 


bacillus, its 


cultural and biochemical characteristics, and 
sensitivities to antibiotics.°* Little informa- 
tion has been provided in connection with 
its pathogenicity for man. The purpose of 
this paper is to report three cases in which 
B. anitratum appeared to play a significant 


pathogenic role. 


Bacteriologic Methods 


A. Identification of Bacterium Anitratum.—The 
organism is a nonmotile Gram-negative bacillus, 
with marked bipolar staining. It well on 
desoxycholate agar, with no, or very slow, lactose 
fermentation and is inhibited on SS (Difco) agar 
In Durham tubes containing 1% carbohydrate in 


gTOWS 


extract broth, glucose, galactose, and arabinose are 
fermented, and 10% agar slants 
fermentation within 24 to 48 hours. The strains 
are indole-negative, urea-negative, citrate-positive, 
methyl-red-negative, and nitrate-negative. 

B. Sources of Material. 
and pediatric bacteriology 
this hospital from January, 1954, to October, 1956, 


lactose show 


A review of medical 


laboratory records of 
anitratum had been isolated in 23 
urine, !1 


revealed that B 


instances, from the following sources: 
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cases; blood, 9 cases; nose and throat, 1 case; 
bronchial secretions, 1 case; pleural fluid, 1 case. 

In most instances, B. anitratum was recovered 
in association with other possible pathogens, such 
as Escherichia coli and Proteus, or with organisms 
usually regarded as nonpathogens (nonhemolytic 
Staphyloccocus albus and diphtheroids). Inspection 
of histories of these patients revealed in 20 cases 
either clinical data or insufficient 
bacteriologic evidence to permit identification of 
three 


inconclusive 


this organism as the cause of illness. In 
patients adequate evidence was present to establish 
a pathogenic role of B. antitratum. 


Report of Cases 


Case 1. 
mellitus of 
the hospital on Sept. 5, 1956, with the diagnosis of 
Physical examina- 


A 62-year-old white man with diabetes 
five years’ duration was admitted to 


“bleeding esophageal varices.” 
tion revealed a slightly icteric well-developed man, 
pulse of 100, 150/90, and 
temperature 100.1 F. Two spider angiomata were 
noted on the skin of the upper anterior chest. The 


with blood pressure 


chest was clear to percussion and auscultation. The 
liver was felt 3 cm. below the right costal margin, 
with a thin nontender edge, and the spleen was 
not palpable. Ascites was absent. Laboratory data 
demonstrated a hemoglobin value of 13 gm. per 
100 ce. and a white cell count of 17,900, with 95% 
polymorphonuclear leukocytes. Urinalysis revealed 


many white blood cells in the sediment but was 
remarkable 
per 100 cc., with albumin 2.36 gm 


and globulin 3.52 gm. per 100 ec 


otherwise not Total serum proteins 
were 5.88 gm 
per 100 ce, 
Liver function tests revealed a total bilirubin of 
8.82 mg. per 100 cc., with a direct value of 4.18 
mg. per 100 ce.; cephalin flocculation, 3+-; thymol 
turbidity and flocculation, 3+-; alkaline 
phatase, 6.3 Bodansky units, and a_ prothrombin 
time of 62%. 

On the second hospital day the patient’s tem 
perature rose to 104 F (Fig. 1). 
headache, and shaking chills, and his blood pressure 
fell to 85/48. Three blood cultures obtained within 
the next 24 hours were positive for B. anitratum 
He responded to treatment with oxytetracycline 


phos 


He had malaise, 


and streptomycin, and his course was uneventful 
until Sept. 12, when another episode of hematemesis 
occurred. In the operating room, esophagoscops 
revealed the presence of large esophageal varices 


a 
3 
= 
a = 
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Fig. 1 (Case 1).— 


and portocaval anastomosis was performed 


Postoperatively, in order to control increasing 


upper respiratory secretions a tracheotomy was 
On the second postoperative day his 


rose to 101 F. A 


bronchial secretions revealed numerous Gram-posi- 


performed. 
temperature Gram stain Of 
tive cocci in clumps, and he was given erythromy 
cin and chloramphenicol. A blood culture on Sept 
14 showed Proteus rettgeri, and 
present in a urine culture 


The patient's prothrombin time fell 


this organism 
was obtained at the 
same time. 
to 28%. He developed a pleural effusion on the 
right and on Sept. 16 went into shock and died. A 
postmortem examination was not performed. 
Case 2.—A 4-year-old Negro girl was admitted 
to the hospital for surgical correction of a patent 
ductus arteriosus. 
a temperature of 98.8 F; pulse, 108; respirations, 
24, and 116/76. The 
enlarged, and there was a Grade 4 harsh “ma- 


Physical examination revealed 


blood pressure, heart was 


chinery-type” murmur, heard best at the third left 
intercostal space. This was associated with a thrill 
The lungs were clear, and a nontender liver edge 
was felt 3 cm. below the right costal margin. 
Surgery was performed on June 9, 1956. That 
evening the 101.6 F 
(Fig, 2), arid diffuse wheezes were heard through 
fields 
remained elevated, and 


patient’s temperature was 


out both lung On the following day the 


temperature chest roent 
genograms revealed some evidence of pleural fluid 
and infiltration of the left lung. The temperature 
rose to 105 F. Three blood cultures taken during 
the next 36 hours revealed B. anitratum, despite 


the fact that the patient was receiving penicillin 


and streptomycin therapy (which had been insti- 


tuted prior to surgery). However, on the addition 


of chloramphenicol her condition improved, and 


Ri »cha 


Guze 


Jacteremia due to B 


anitratum and P. rettgeri 


subsequent blood cultures were negative. Sensitiv- 
ity studies revealed that the organism was sensitive 
to chloramphenicol but resistant to penicillin and 
streptomycin. Her subsequent postoperative course 
was satisfactory 

Case 3.—A 17-year-old white girl was admitted 
to the hospital on July 7, 1955, in a chest respirator, 
with extensive poliomyelitis of nine months’ dura- 
tion. There was paralysis of all extremities with 
associated muscle atrophy. Respirations were shal 
low, but the lungs were clear. The heart was not 
enlarged, and the sounds were of good quality 

During the next six months repeated urine cul 
tures demonstrated the presence of Proteus, usually 
with one of the coliform organisms, despite 
several attempts to treat the infection with anti 
biotics. Intravenous pyelography revealed a large 
staghorn calculus on the left and a smaller calculus 
on the right, with good excretory function of both 
kidneys. Because of her generai physical condition, 
surgery was temporarily deferred for six months 
at which time a nephropyelolithotomy was per 
formed, with removal of the staghorn calculus 
Following surgery, repeated urine cultures showed 
heavy growth (more than 100,000 organisms per 
milliliter) of B This 
continuously obtained 
left kidney bladder 


and, following removal of catheters, from bladder 


anitratum organism 


present in urine from the 


catheter, from the catheter, 


urine. The patient was treated with oxytetracy 
cline and neomycin and numerous subsequent urine 
cultures were entirely negative for bacteria. How 
ever, a large number of yeast cells were present 
which were identified as one of the Endomyceta 
ceae. These gradually disappeared from the urine 


in the succeeding three months, and follow up 


cultures have remained negative 
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Fig. 2 (Case 2). 


Comment 


Little mention has been made in the liter- 
ature of pathogenicity of B. anitratum for 
man, Stuart,® after studying strains isolated 
from patients with diarrhea and epidemic 
gastroenteritis, expressed the opinion that 
“the pathogenicity of these organisms prob- 
ably varies within wide limits, with high 
He 


been 


infrequently encountered.” 
also. stated that 
isolated from the blood stream of patients 
with high but 
information is given. Moor ® isolated Gram 


virulence 
this organism had 
fever, no further clinical 
negative bacilli from 15 cases of conjune 
I. 


reactions 


tivitis, which he states were strains of 
anitratum, although biochemical 
of these organisms are not described. In 
the course of studying bacteriological charac 
teristics of 109 strains of B. anitratum, ler 
guson 7 also mentioned pathogenicity: “The 
of the organism in 


frequent occurrence 


pathologic processes indicated that it was 


pathogenic significance.” 
this Bacterium 


multiple 


of 
Waage 
patient 


yssible 


isolated from a 


with cerebral abscesses. 
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Bacteremia due to B 


anitratum. 

Since this organism was recovered together 
with a strain of coagulase-positive Staphy 
loccocus aureus, an exact evaluation of the 
role of the Gram-negative bacillus is not 
Philpot found B. anitratum as- 
with the family 


Micrococeaceae in urine of normal persons. 


possible. 


sociated organisms of 
He states, “the demonstration of this or- 
ganism in the urine—is not per se diagnostic 


of A 


been made on its pathogenicity for experi- 


infection.” few observations have 
mental animals, with variable results. Schaub 
and Hauber* observed that intraperitoneal 
injection of 0.01 ml. of a 24-hour broth 
culture into mice resulted in death within 
24 hours; similar results were obtained in 
guinea pigs with injections of 0.25 mi. 
However, Brooke,® in a study of 11 strains 
of B. that 


“apathogenic” for mice, while the remaining 


anitratum, concluded were 
strains were able to kill experimental ani 
when injected varying amounts. 
Moor,” employing a strain isolated from 
one of his patients with conjunctivitis, was 
able to produce moderate transient inflam 
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matory changes in conjunctivas of rabbits. 
He was unable to reproduce this in cats. 

In the three cases presented here, this 
organism was isolated in pure culture and 
under circumstances which suggest its role 
in the etiology of the disease process. Bac- 
teremia due to Gram-negative bacilli in 
patients with severe liver disease is a well 
recognized entity.'*! The first case is an 
example of this, since both B. anitratum 
and P. rettgeri were isolated from the blood 
stream at different times. The role of his 
diabetes as a possible predisposing factor 
is not clear. In Case 2 speculation may be 
made concerning nonspecific decrease in re 
sistance of patients after major surgical 
procedures. The same organism could not 
be isolated the sputum or tracheal 


secretions when the patient was thought to 


from 


have a pneumonitis. In Case 3 quantitative 
cultures demonstrated that B. anitratum was 
present in significant numbers (more than 
100,000 organisms per milliliter) in urine 
obtained from the right pelvis and bladder. 
The occurrence of a kidney stone in a 
patient debilitated by severe chronic illness 
and the presence of a catheter in the right 
renal pelvis were undoubtedly important pre- 
disposing factors. 


anitratum 


Antibiotic sensitivities of B. 


were obtained in 86 strains by Brooke,* who 
observed that the majority were sensitive to 
oxytetracyeline, re 


chlortetracyeline and 


sistant to penicillin and chloramphenicol, 
and gave variable results when tested with 
streptomycin. Lund* obtained similar re- 
sults in 77 strains and, in addition, noted 
that all were sensitive to neomycin. Sensi 
tivity studies in 13 of the 23 strains isolated 
in this hospital are in agreement with those 


obtained by Brooke and Lund. 


Summary 


Three cases of infection due to B. anitra 
tum are described. Two of the patients had 
a bacteremia due to this organism, and the 
third had urinary tract infection. Although 
the exact bacteriologic classification of B. 
still has been 


anitratum 1s undecided, it 


Rocha 


Guse 


related to the Enterobacteriaceae. Like other 
organisms of this group, it is capable of 
causing disease in the human host, although 
its pathogenicity appears to be variable, In 


anitratum appear to be similar to those of 


general, the antibiotic sensitivities of 


Ienterobacteriaceae. 


Department of Internal Medicine, Yale Univer 
sity School of Medicine (11) (Dr. Guze) 


REFERENCES 


H.: The Relationship of Bae 
Members of the Tribe 
Sact. 57659, 1949 


Morichau-Beauchant, R 


W 
terium Anitratum and 
Mimeae (DeBord), J. 
J.. 
Identité biochimique entre certaines souches de PB 
Moraxella lwoth, Ann. Inst 


2. Brisou, and 


anitratum et Pasteur 
82 :640, 1952 

3. Seeliger, H.: Zur Systematik des 
(Schaub und Hauber), Zentralbl 
159 :173, 1953 
Serological 


Jacterium 
anitratum Bakt 
(Abt. 1) 
4. Schaub, 
and 
Unidentifiable 


Hauber, A’ Bio 
Study 
Gram-Negative 
from Human Sources, |. Bact. 56:379, 1948 
5. Stuart, C. A.; Formal, S., and MeGann, \ 
Studies on B5W, an Anaerogenic Group 
Eenterobacteriaceae, |. Infect. Dis. &4:235, 


and 
a Group ot 


chemical of 


Identical 


Further 
in the 
1949 

6. Brooke, 
Strains in 


path et 


The Occurrence of 
Denmark, Acta 
28 :338, 1951 

W., Roberts, L. F \ 


sacteriological and Serological Study of Organism 


Anitratum ) 
microbiol. scandinay 


7. Ferguson, W and 


B5W (Bacterium Anitratum), J. Baet. 59:17], 
1950 

% Lund, E.: Sensitivity of Bac. Anitratum to § 
Antibiotics as Determined by Means of the Tablet 
Method, Acta path. et microbiol. scandinay. 34 
329, 1954 

9, Moor, W. A The Possible Occurrence of 
sacterium Anitratum in Several Cases of Con 
junctivitis, Am, J. Ophth, 32:1593, 1949 

10. Waage, R Bacterium Anitratum (B5W) 


Cerebral Abscesses, Acta path. et 
33 :268, 1953 
The 


Normal 


Isolated from 
microbiol. seandinay 

1] Philpot, \ B., Ir. 
Urine Specimens from 
75:562, 1956 


Bacterial Flora of 


Adults, J. Urol 


12. Bennett, I. L., Jr., and Beeson, P. B 
sacteremia: A Consideration of Some Experi 
mental and Clinical Aspects, Yale J. Biol. & Med 


26 :241, 1954 
13. Martin, W. J 


G., and Bagenstoss, A. H 


Spittel, J. A.; 
Severe 


Morlock, 
Liver Disease 
Complicated by Bacteremia Due to Gram-Neyative 


Bacilli, A. M.A. Arch. Int. Med, 98:8, 1956 


‘ 
4 
— 
275 


Thrombotic Thrombocytopenic Purpura 


A Report of Two Cases 


HERBERT W. LOHMULLER, M.D., Philadelphia 


Thrombotic thrombocytopenic 
(TTP) is a rare disease of unknown eti- 
ology. It is known by a number of syno- 
nyms, of which TTP is the most widely 
accepted, It is characterized by the triad of 
thrombocytopenic purpura, severe hemolytic 
anemia, and neurological signs of bizarre 


purpura 


and transitory nature. Less than 100 cases 
have been reported. The original description 
of the disease was made by Moschcowitz, in 
1925,' 
clincopathological correlation was reported 
by Baehr et al., in 1936.2 Two excellent 
reviews have been published recently.*4 


although a clearer delineation with 


The following report is of two cases seen 


recently. 


Report of Cases 


Cast 1.—A 35-year-old white, married, postal 
employee was admitted to the Veterans Admin- 
istration Hospital on Sept. 10, 1954. He had a 
history of chronic dermatitis for approximately 20 
Since December, 1953, he had noted bleed- 
the nose and gums, easy bruising, and 

Three weeks prior to entry he developed 


years, 

ing of 
purpura 
a stiff neck, headache, fever, and night sweats 
One week before admission he noted progressive 
weakness, exertional dyspnea, anorexia, and bloat- 
ing. Physical examination revealed a_ pale, 
moderately obese, white man who was dyspneic 
on exertion. His temperature was 100 F; pulse, 
96; respirations, 20, and blood pressure, 110/70 
Petechiae were present on the face, abdomen, and 
forearms. The liver was felt 5 cm. below the 
right costal margin, and the spleen was palpable 
5 cm. below the left costal margin. The sclerae 
were icteric, A tourniquet test was positive. The 
remainder of the physical examination was within 


normal limits 
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The initial hemogram disclosed 1,370,000 red 
blood cells per cubic millimeter; hemoglobin, 4.5 
gm. per 100 ml.; hematocrit, 15%; 6200 white 
blood cells per cubic millimeter, with 76% poly- 
morphonuclear leukocytes, 22% lymphocytes, and 
2% monocytes. The platelet count was 58,000 per 
cubic millimeter. A urinalysis revealed a specific 
gravity of 1.018, with negative albumin and sugar 
and with many granular casts, 5 to 6 whe, and 2 
to 3 rbe per high-power field in the urinary 
sediment. A BUN was 50.5 mg. per 100 ml. 
time was 100%; time, 5 
minutes 10 seconds; coagulation time, 7 minutes 
15 seconds. Thirteen 
noted on the peripheral smear. A 


Prothrombin bleeding 
per cent normoblasts were 
bone-marrow 
aspiration revealed erythroid hyperplasia with 
normal megakaryocytes. 
vealed a pressure of 300 mm. of water, with 12 
lymphocytes per high-power field and no growth 


on culture. 


A spinal paracentesis re- 


Therapy consisted of blood transfusions and in- 
travenous corticotropin, cortisone, and tetracycline, 
but the course was rapidly downhill, with dis- 
orientation, coma, and death within 48 hours after 
examination 
hepatospleno- 


Postmortem revealed 


pallor, petechiae, and 


admission 
generalized 
Petechiae were present on the heart and 
tract. The 
weighing 2500 gm., and there were three foci of 
subcapsular hemorrhage. Small 
the cortical zones of both kidneys were present. 


megaly. 


gastrointestinal liver was enlarged, 


hemorrhages of 


The spleen was enlarged, weighing 600 gm., and 
there was generalized lymphadenopathy. Numerous 
petechiae were present on the surface of the brain; 
on cut sections there were cortical hemorrhages, 
and petechiae were noted in the medulla, pons, and 
midbrain 

Microscopic examination revealed chronic pas- 
sive congestion and edema of the lungs, with 
megakaryocytes present in the alveolar capillaries. 
The 
there were arteriolar hyaline thrombi in the capil- 


heart showed petechial hemorrhages, and 


laries. Focal hyaline thrombi were also present 
in the liver, kidneys, adrenals, spleen, lymph nodes, 
The 


histologic findings were considered to be typical 


bone marrow, brain, and pituitary gland 


of thrombotic thrombocytopenic purpura 


* 
2 
a 
. 


Case 2.—A 34-year-old woman gave a history 
of petechiae on the body and extremities, occurring 
in exacerbations over years. The 
patient was a laboratory technician and stated that 
she had done several platelet counts and other 
hematological tests in the past, all with negative 
results. Two days prior to admission to the hos- 
pital she noticed transitory weakness of her right 
arm and leg, but on admission these symptoms 
had subsided, and, except for several small pete- 
chiae on the upper arms and chest, physical ex- 
amination was normal limits. 
later the patient had the sudden onset of transitory 


a number of 


within Two days 
mental confusion associated with aphasia. Physical 
examination at this time revealed an obese, well- 
developed, young woman, who was restless and 
confused. The temperature was 100 F; pulse, 80; 
respirations, 24. The blood pressure was 170/110. 
The sclerae were icteric. Petechiae and ecchymosis 
were present over the arms, back, and shoulders 
Examination of the heart, lungs, and abdomen was 


within normal limits. There were no abnormal 
neurological findings. 
The hemogram on March 21, 1956, revealed 


1,900,000 red blood cells per cubic millimeter; 6.7 
gm. of hemoglobin per 100 ml.; a white blood cell 
count of 14,450, with 72% polymorphonuclear 
leukocytes, 10% stab cells, 15% lymphocytes, 3% 
and a_ platelet 10,000 per 
cubic millimeter. Four per cent nucleated red blood 
cells were observed in the peripheral 
The clot retraction time was 3 hours 20 minutes; 
coagulation time, 4 minutes; bleeding time, 20 
seconds, and prothrombin time, 45%. 
revealed a specific gravity of 1.025, with 4+ al- 
bumin and occasional red blood cells, white blood 
cells, and granular casts in the urinary sediment. 
The fasting blood sugar was 160 mg. per 100 ml., 
and BUN, 32 mg. per 100 The 
fragility of the red blood cells began at 0.48 and 
A Coombs test and LE-cell 
A Donath-Landsteiner 


monocytes, count of 


blood. 


Urinalysis 


ml. osmotic 


was completed at 0.22. 
preparation were negative. 
test was negative. A spinal fluid examination was 


within normal limits. An electrocardiogram dis- 
closed a sinus tachycardia with nonspecific ST and 
T wave changes. Bone marrow aspiration revealed 
a moderate erythroid hyperplasia, with some in- 
crease in megakaryocytes. A number of the latter 
were reported to show large nuclei of an atypical 
type. The patient was treated with penicillin and 
tetracycline 
of 40 mg 


fusion 


Corticotropin was given in dosage 
every eight hours, and a blood trans 
The 
confusion improved dramatically after admission 
She then de- 
veloped delirium and confusion and lapsed into 


was administered. patient’s mental 


and remained so for several days. 


coma. She died approximately five days after ad- 


mission, following a marked increase in both pal- 


Lohmuller 
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lor and jaundice. Postmortem examination was 


refused, 


Comment 
The 


presence of a hypersensitivity background 


Pathogenesis and Related Diseases 


for thrombotic thrombocytopenic purpura 
has beeen accepted by many and has been 
reviewed by Adelson et al.® in 49 cases. 
Friedberg and Gross® originally related 
It has been 
the 


dis- 


TTP to the collagen diseases. 


suggested that it is a disorder of 


endothelium in the same manner as 
seminated lupus erythematosus is related to 
the perivascular mesenchyme and polyarteri 
tis nodosa to the vascular wall. Dameshek 
attributes it to autoimmune reaction of the 
red blood cells, platelets and the endothelium 
of blood vessels." 

The simultaneous occurrence of TTP and 
disseminated lupus erythematosus has been 
reported by several authors.*'” One patient 
had a history of discoid lupus erythematosus 
of 10 years’ duration before the onset of 
TTP. 


similar to that seen in disseminated lupus 


Nonbacterial verrucous endocarditis, 

erythematosus has been observed in TT P.*: 

®11 Ritama and Virkkunen have observed the 
TTP. 


primary atypical amyloidosis.'* One case of 


close relationship of lupus, and 
polyarteritis nodosa with platelet thrombi, 
typical of those seen in TTP, has been 
reported.'4 

Histologic Pattern.—The histologic pat 
tern of TTP is one of innumerable complete 
or partial occlusions of small arteries, 
arterioles, capillaries, and, rarely, veins by 
an amorphous or granular acidophilic ma 
Dilatation of the affected 


usually makes its exact identification diffi 


terial. vessel 
cult, but the arteriolocapillary junctional 
zone, a vulnerable area for hemorrhagic dis 
orders, is a frequent site for the thrombi. 
Although the thromboses may be present 
in all organs, the myocardium, adrenal cor 
tex, the gray 
matter of the brain are most frequently 


renal cortex, pancreas, and 


involved, and the lungs and hepatic sinusoids, 


only rarely. The vascular occlusions are 


77 


ald 


: 


A. 


widespread, but the foci of ischemic necrosis 
are chiefly microscopic, apparently because 


of incompleteness of the occlusions. The 
lack of an inflammatory reaction or exudate 
is noticeable microscopically. Originally 
these occlusions were thought to be ag- 
glutinated red blood cells, but differential 
staining has revealed that they are not com- 
posed of red blood cells, leukocytes, fibrin, 
collagen, hemosiderin, or hemoglobin, but 
that they closely resemble a button of human 
platelets. Altschule™ is believed to have 
been the first to note an endothelial lesion 
and has postulated that platelet thrombi may 
be secondary to a primary vascular lesion. 
Gore™ has described “prethrombotic” 
endothelial lesion. This consists of an ac- 
cumulation of material beneath the endothe 
lium that swells, ruptures through into the 
lumen, and is covered with a deposition of 
platelets. Orbison ' believes that the lesion 
is typical of an aneurysm formation any- 
where and has noticed destruction of the 
vascular wall, dilatation, thrombosis. 
These tend to the 
theory of primary pathology of the vascular 


and 
observations support 
wall. 

Sym ptomatology.Although earlier it was 
felt to occur chiefly in females, the sex 
incidence of TTP is now approximately 
Acute, subacute, and chronic forms 
The 


former are characterized by a rapidly fatal 


equal, 
of this disease have been described. 
course lasting days or weeks, and the latter 
by temporary death in 
months to illness is 


remissions and 


The 


characterized by various prodromata, such 


years. acute 
as malaise; vague upper respiratory infec 


tions; increased fatigability; generalized 


arthralgia and myalgia; headaches and diz 
ziness; nausea, vomiting, and anorexia; 
temperature of 100-102 I°, and urticaria or 
nonspecific dermatitis. There are petechiae 
and ecchymosis of the skin. Rarely, café 
The 


pallor characteristically precedes the hemor 


au lait skin discoloration is present. 


rhagic signs. The liver and spleen are 
enlarged in approximately 50% of the cases, 
and lymphadenopathy may be present. The 
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may exhibit tachy- 
apical systolic mur- 
electrocardiographic 


cardiovascular system 
cardia, gallop rhythm, 
murs, and nonspecific 
changes. Occasionally, hemoptysis occurs. 
Melena, bloody stools, and hematuria are 
frequent. The neurologic signs are transi- 
tory and bizarre and include restlessness 
and irritability, confusion progressing to 
delirium, stupor, and coma. On examination 
of the nervous nuchal rigidity, 
flaccid paraplegia, hypoactive deep tendon 
reflexes, agnosia, aphasia, and apraxia have 


system, 


been described. Convulsions may be present. 
Laboratory examination reveals a normo- 
chromic and normocytic anemia of hemolytic 
type, which is usually severe. It has been 
demonstrated to be an extracorpuscular de- 
fect, although the Coombs test has been 
positive only rarely. Other laboratory find- 
ings include reticulocytosis, nucleated red 
blood cells in the peripheral smear, intermit- 
tent spherocytosis, increased osmotic and 
mechanical fragility, leukocytosis, or a leuke- 
moid reaction and thrombocytopenia. The 
bleeding time is usually increased and as- 
and 
The 


bone marrow has been reported by some 


sociated with poor clot retraction 


decreased prothrombin consumption. 


to show increased and/or abnormal mega- 
karyocytes, but this has not been a constant 
finding. 
Hyperbilirubinemia without 
nuria is a frequent finding. The premortem 


There is usually no eosinophilia. 
hyperbilirubi- 


diagnosis has been made by paraffin section 
of bone-marrow fragments or by skin 
and muscle biopsies. The differential diag- 
nosis includes idiopathic or secondary ac- 
quired hemolytic anemias, hereditary 
spherocytosis, paroxysmal nocturnal hemo- 
globinuria, cirrhosis of the liver, untreated 
pernicious anemia, and subacute bacterial 
endocarditis. 

Treatment.—Therapy has been unsatis- 
factory. Corticotropin and cortisone, blood 
and platelet transfusions, heparin, and anti- 
biotics have not seemed to alter the course 
of the disease. Splenectomy has been per- 
formed in at least 10 cases, with only 2 hav- 
ing been reported as showing any beneficial 
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effect.5! The longest beneficial effect was 
reported by Meacham et al. and is of ap- 
proximately three years’ duration." 


Summary 


Two cases of thrombotic thrombocytopenic 
purpura are presented, In one case post- 
revealed the classical 
findings of the disease. In the other, no 
autopsy obtained, but the 
exhibited classical clinical and laboratory 
findings. In both cases, corticotropin did not 


mortem examination 


was patient 


seem to alter the outcome of the disease. 

A review of the clinical and laboratory 
aspects of thrombotic thrombocytopenic 
purpura is presented. 

Dr. Ralph M. Myerson assisted in the prepara- 
tion of this paper, and Dr, Stanley J. Skromak 
yave permission for use of the second case 


Veterans Administration Hospital, University & 
Woodland Aves. (4). 
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Case Reports 


Whipple’s Disease 


PAUL W. SCOTT, M.D., lowa City, and ROBERT T. HOSIE, M.D., Regina, Sask., Canada 


In the half century since Whipple first 
the 
bear his name, only 50 or 60 cases have been 


described disease which continues to 
reported, and the validity of several of these 
is in question. In recent years there has 
been renewed interest in Whipple’s disease 
(intestinal lipodystrophy) because of its 
possible response to steroid therapy. The 
etiology of this rare disorder is unknown, 
but the notion that it is caused by a hyper- 
sensitivity reaction seems to be gaining 
favor, Many authors have pointed out 
salient clinical and laboratory features that 
may permit an antemortem diagnosis. The 
following case is presented because most of 
the typical clinical and pathological features 
were seen. 
Report of Case 

A 65-year-old white man, a retired coal miner, 
came to the State University of lowa Hospitals 
on Aug. 11, 1955. His main complaint was that 


he had had a watery diarrhea for about 
Before the diarrhea began, he had been 
The 
Sometimes there 


Usually these were 


severe, 
a year, 
months diarrhea 


constipated for several 


gradually became worse were 
as many as 30 stools a day 
clear, watery, and foamy, though at times they 
For several months they 
No blood 


or mucus had been noticed, and he had had only 
There had been 


were brown liquid stools. 
had an increasingly disagreeable odor, 


moderate cramps with defecation 
weakness and fatigability for one year and a 60 
lb. weight loss during that time. Flatulence had 
occurred for two or three months, and for 
had 


eating 


five 


weeks there heen very frequent epigastric 


distress after Nausea and vomiting had 
occurred only three or four times during his ill- 
For one month he had had difficulty swallow- 
1956 
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ing, but his appetite had been good until two weeks 
before he was admitted. 

Past History—He had gonorrhea at age 18 
Sixteen years before the present admission he had 


what was thought to be a myocardial infarction 
One year later there was an attack of cholecystitis 
that 
time he had a chronic cough and some shortness 


which was treated by cholecystectomy. At 
of breath ascribed to asthma. Seven years before 
admission he had developed arthritis of the wrists, 
This 


gout by 


knees, and ankles, with pain and swelling 
called arthritis and 
For years he had a chronic 


was rheumatoid 
different physicians. 
cough at night, productive of mucoid sputum; 
slight exertional dyspnea; orthopnea, and_ inter- 
mild ankle There had been oc- 
casional episodes of midchest pain, attributed to 
He smoked 


mittent edema. 
heart disease by his family physician. 
one-half package of cigarettes per day and rarely 
drank 

Treatment had been frequent injections of vita- 
min By and liver extract for his anemia. In addi- 
tion, he previously had taken one tablet of cortisone 


alcohol. 


twice daily for his arthritis, but discontinued it 
was ineffective. 

history disclosed that one brother 
rheumatoid arthritis. He just with- 


because it 
The family 
had “died of 


ered away.” The mother and a _ brother died 
suddenly. A sister died of arthritis and epilepsy 
Physical Examination —He was an emaciated, 


There was tan 
pigmentation over the neck, abdomen, sacrum, and 


elderly man, weighing 100 Ib. 
no buccal pigmentation and no in- 
creased pigment in the palmar creases. The blood 
pressure was 108/50. There were firm, movable, 
nontender lymph nodes, 5 to 15 mm. in diameter, 
in the cervical, axillary, epitrochlear, and inguinal 


ankles, but 


The tongue was red, and there was papil- 
lary atrophy 


areas 
There was sight distention of the 
neck veins. There were a Grade 1 systolic murmur 
at the cardiac apex and an occasional premature 
ventricular contraction, The abdomen was slightly 
distended and tympanitic. No solid organs were 
felt. There was slight clubbing of the fingers and 
There arthritic 
On admission the provisional diagnosis 


pretibial edema. 
deformity 


slight was no 


was either sprue or Whipple's disease. 
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WHIPPLE’S DISEASE 
Laboratory  Data.—Urimalysis was normal. 
Routine blood studies showed the following: 
hemoglobin, 9.3 gm. per 100 cc.; red blood cell 
count, 4,060,000; hematocrit, 34%; mean _ cor- 
puscular volume, 83.7; mean corpuscular hemo- 
globin concentration, 27.4; white blood cell count, 
12,000, with 75% segmented neutrophils and 2% 
eosinophils. The platelet count was 580,000; 
reticulocyte count, 14%; prothrombin time, 17.4 
seconds (control, 14.2 seconds); eosinophil count, 
176 per cubic millimeter. Serological tests for 
syphilis were negative. Blood chemical determina- 
tions were as follows: BSP, 3% retention; blood 
urea nitrogen, 10 mg. per 100 cc.; serum albumin, 
2.8 gm. per 100 cc.; serum globulin, 1.9 gm. per 
100 cc.; serum calcium, 9.2 mg. per 100 cc.; serum 
phosphorus, 1.5 mg. per 100 cc.; Bodansky alka- 
line phosphatase, 4.6 units; total cholesterol, 98 
mg. per 100 cc.; cephalin flocculation, 1+- at 24 
hours and 48 hours; thymol turbidity, 1.0 units. 

Vitamin A tolerance test after 300,000 units of 
vitamin A orally showed a marked deficiency of 
absorption of that vitamin, with values as follows: 
fasting, vitamin A 28y/100 ml. and _ carotene 
6y/100 ml.; at 4 hours, vitamin A 26y/100 ml. 
and carotene 137/100 ml.; at 8 hours, vitamin A 
407/100 ml. and carotene 7y/100 ml.; at 12 hours, 
vitamin A 347/100 ml. and carotene 11y/100 ml. 
An oral glucose tolerance test showed a fasting 
level of 75 mg. per 100 cc. and 116, 116, 108, and 
112 mg. per 100 cc. at half-hourly intervals. 
Examination of sternal bone marrow revealed mild 
myeloid hyperplasia, anisocytosis, mild poikilocyto- 
sis, and some polychromasia of the red blood cells 
Sigmoidoscopic examination was normal, A gas- 
trointestinal series of radiographs was normal 
except for rapid emptying and considerable ac- 
centuation of the mucosal markings of the upper 
small intestine, “suggesting a deficiency state.” 
There were no arthritic changes in x-rays of the 
sacroiliac joints, A chest film showed diffuse 
fibrosis and multiple anomalies of the ribs, without 
evidence of mediastinal lymphadenopathy. Stool 
examination showed numerous fat droplets and a 
few undigested, striated muscle fibers, but no pus, 
blood, ova, or parasites. Stool culture was negative 
for pathogens. Test for occult blood was negative 
Examination of a 24-hour stool collection showed 
that 72.5% of the total solids was fat and that 
total solids comprised 7.0% of the stool. Another 
24-hour stool collection after restriction of fat 
intake showed that fat was 25.7% of the total 
solids, which were 3.6% of. the stool. 

In the hospital the patient was treated sympto- 
matically with camphorated opium tincture (pare 
goric) and intravenous fluids. He received no 
steroids. His rectal temperature was usually about 
100 F. There were two or three episodes of con 
fusion and disorientation at night, suggestive of a 


Scott Hoste 


toxic psychosis, but no medication other than 
camphorated opium tincture was being given. He 
continued to feel quite weak, and his general con 
dition did not change. On Aug. 23, he awakened 
early in the morning with a sudden, excruciating 
chest pain. Because he had several venous throm 
boses in the arms, where he had been receiving 
intravenous fluids, pulmonary embolism was sus 
pected, An electrocardiogram at this time showed 
a complete right bundle-branch block. Later it 
was learned that this had been found previously 
by his family physician. The patient failed to 
respond to morphine and atropine and died a few 
hours later. 

Autopsy Findings.—The body was that of an 
emaciated, white man appearing older than the 
stated age of 65. Permission to examine the head 
was not obtained. The fingernails showed moderate 
clubbing. The pericardial cavity was obliterated 
by dense adhesions between the pericardium and 
epicardium, The diaphragmatic pleural space on 
the right side was obliterated by firm adhesions 
The myocardium throughout appeared pale and 
softer than usual, particularly in the anterior wall 
of the left ventricle near the apex. Fine strands 
of gray fibrous tissue could be seen interlacing 
throughout the myocardium, An area of recent 
infarction measuring 2.0 cm. in greatest diameter 
occupied the left anterior ventricular wall, just 
proximal to the apex. A branch of the anterior 
descending branch of the left coronary artery was 
occluded by fresh thrombus, proximal to the area 
of infaretion. The endocardium and valves ap- 
peared normal. Microscopically the epicardium and 
pericardium were confluent and greatly thickened 
by strands of fibrous tissue and fibrin and infil 
trated with chronic inflammatory cells. The 
underlying myocardial elements showed various 
degrees of degeneration. In some areas they were 
swollen and had lost their striations. In others 
the fibers had disappeared and were represented 
by a delicate fibrous network. Strands and sheaths 
of fibrous tissue extended throughout the full 
thickness of the myocardium. In one area the 
myocardium was infiltrated with acute and chronic 
inflammatory cells. The appearance throughout 
was that of subacute chronic myocarditis and 
pericarditis. A small recent infarct was demon 
strated microscopically 

\ moderate amount of vascular congestion was 
noted in the lung bases. Microscopically there 
were patchy areas of emphysema and atelectasis 

Several areas of recent infarction measuring 
up to 2.0 em. in diameter were noted in the spleen 
Otherwise it was normal grossly and microscopi 
cally, The pancreas was normal grossly and 
microscopically 

The stomach contained 600 cc. of greenish fluid, 


but was otherwise unremarkable. The mucosa of 
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the cecum, ascending colon, the right side of the 


transverse colon, the ileum, and a portion of 
the jejunum was thickened, velvety, and dark red 
Several large branches of the superior mesenteric 
vein were occluded by antemortem thrombus 
Microscopically the lamina propria of the small 
bowel contained numerous large, vacuolated macro 
were collections of 


Numerous dilated 


phages. In some areas there 
lymphocytes and plasma cells 
vessels, whose walls were composed of 
layer of cells, were seen in the submucosa. The 
Periodic 


a single 


adventitia and muscularis were normal 
acid-Schiff stains showed these macrophages to 
have a positive reaction, standing out in sharp 
contrast to the other cells in the lamina propria 
These changes were confined to the small bowel 
\ segment of the ascending colon showed hemor 
rhagic infarction. Several branches of the superior 


vein were obstructed by antemortem 
Intimal proliferation and medial degen- 


Moderately 


mesenteric 
thrombi 

eration were seen the 
advanced arteriosclerotic changes existed in ves 


arteries. 


sels of other organs. 

The 
markable appearance 
pale, firm nodes, measuring up to 2.5 cm. in di 
smaller 


lymph nodes presented a re 


There 


mesenteric 
were many discrete, 


ameter. The cut surfaces of the nodes 
had a uniform fleshy appearance, and oily material 
exuded from the open surfaces. The large nodes 
contained large confluent cystic spaces, and clear, 
from their cut 


oily material literally poured 


Similar nodes were found in the peri 
aortic groups, The 
the mesenteric lymph nodes was remarkably al 
tered. Walled off spaces measuring from 20g to 
several millimeters were interspersed throughout 


surtaces, 


microscopic appearance of 


the substance of the nodes. These spaces contained 
material with a positive fat-staining reaction. The 
septa between the spaces were made up of fibrous 
tissue, periodic-acid-Schiff-positive macrophages, 
and distorted remnants of lymphoid follicles. Many 
cells were present. The cap 


foreign-body giant 


sules were thickened by fibrous tissue. There was 
serous atrophy of the fat surrounding the lymph 
nodes 

The 
had the 
chronic passive congestion and a moderate degree 
of central lobular congestion microscopically, The 
15.0 gm. No 


were 


1870 gem. Its cut surface 


appearance ot 


liver weighed 


characteristic mottled 


weight of the two adrenals was 


yvross or microscopic abnormalities noted 


Widely 
the surfaces of the kidneys 
tions of hyalinized glomeruli infiltrated with lym 


separated stellate scarring was seen on 


Several focal collec 
phocytes and fibrous tissue were seen in the renal 
cortex, and the collecting tubules were surrounded 
The 


moderately ad 


by hyalin material in many areas, small 


arteries and arterioles showed a 


vanced degree of intimal proliferation 
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Comment 

Chronic diarrhea is often a perplexing 
diagnostic problem. A fatty diarrhea, with 
weakness, progressive emaciation, and 
anemia is suggestive of sprue or idiopathic 
steatorrhea. 
testinal lipodystrophy rather than sprue. 
this patient’s disorder pointed toward in 
They were (1) a history of atypical poly- 
arthritis; (2) a hypochromic, microcytic 
anemia, rather than the megaloblastic anemia 
of sprue; (3) peripheral lymphadenopathy. 

In recent years steroid therapy has been 


However, several aspects of 


successful in producing remissions in a few 
cases. Corticotropin (ACTH) and hydro 
cortisone may be effective where cortisone 
is not. Relapses have occurred, and these 
sometimes have failed to respond to steroids. 


One interesting feature of this case is the 
myocardial infarction and the degree of 


generalized arteriosclerosis found at au 
topsy, Unfortunately, we have no way of 
knowing how long hypocholesterolemia had 
been present and whether the atheromatous 
lesions were regressing or progressing, 

In view of the suggestion of Puite and 
Tesluk, that Whipple’s disease may be he- 
reditary, the wasting disease of this patient's 
brother is interesting, especially since arth 
ritis was a prominent feature, 

Summary 

A typical case of Whipple's disease, with 
arthritis, steatorrhea, progressive emacia- 
tion, Weakness, pigmentation, and a hypo 
chromic microcytic anemia, is presented. 

State University of lowa, University Hospitals, 
Department of Internal Medicine. 
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Diseases of the aorta associated with di 


minished or absent pulses in the extremities 
have received considerable attention in the 
When the upper 


extremity pulses are affected, etiologic con 


recent medical literature. 


siderations include syphilitic aortitis, trauma, 


congenital anomalies, chronic dissection, 
thrombocytosis, nonsyphilitic aortitis, and 
Nonsyphilitic aortitis in 


known as 


atheromatosis.! 
cludes the 

‘’Takayashu’s syndrome,” or “young female 
arteritis.” The term “pulseless disease” 
has also been applied to this latter unique 
entity; thus this descriptive phrase should 


disease state 


not be applied to the other, for the most part 
more common, conditions under discussion. 
the 
aorta is not infrequently responsible for 


Although arteriosclerosis of distal 
impairment of the pulses in the lower ex 
tremities (Leriche’s syndrome it is an 
unusual cause of obliteration of the pulses 
in the arteries arising from the aortic arch.' 
A review of the recent literature indicates 
that simultaneous impedance of the blood 
flow to both the upper and lower extremities 


is even less common. [urthermore, even 
severe arteriosclerosis of the aorta is not 
considered to have a direct effect on the 


heart and is not usually considered in the 
differential diagnosis of cardiac enlarge 
16 

The following is a case of arteriosclerosis 
of the aorta of such severity that it produced 
complete, or almost complete, obstruction of 
the major branches of the aorta and, there 
fore, absent measurable blood pressure and 
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Arteriosclerosis of the Aorta 


Report of an Unusual Case with Features of Leriche’s Syndrome, Aortic Arch 
Syndrome, and Left Ventricular Hypertrophy 


WILLIAM B. ABRAMS, M.D., and J. BREWSTER GERE, M.D., East Orange, N. J. 


absent or feeble pulses in the neck, arms, 
and legs. Of greater significance is the fact 
that through this mechanism it appeared to 
be the predominant cause of marked cardiac 


hypertrophy. 


Report of Case 


\ 66-year-old white man was first admitted 
to the East Orange Veterans Administration Hos 
pital on Nov. 17, 1954, for dyspnea on exertion 
and swelling of the legs of one year's duration 
relative be 


He had 


been well until two years prior to admission, when 
admitted to 


History was obtained chiefly from a 


cause of the patient's mental limitations 
he developed chest pain and was 
another hospital, where a diagnosis of a coronary 
had two 
brief admissions to a second hospital for coronary 


He did fairly well then for about one 


thrombosis was made. He subsequently 


insufliciency. 
vear until dyspnea, orthopnea, nocturnal dyspnea 
dependent edema, paroxysmal chest pain, chronic 
cough, and mental deterioration appeared and 
progressed until they collectively became ineapaci 
tating despite treatment, Treatment included digi 
talis, a low-salt diet, and diuretic injections. He 
was in the Bellevue Hospital Center, New York, 
from March 31, 1954, to May 7, 1954, for “chronic 


brain syndrome with cerebral arteriosclerosis” and 


had been released to the care of lis brother, His 
brother allegedly had coronary artery disease also 
Pertinent physical findings were as follows: The 


blood pressure was not obtainable in the arms and 
All arterial pulses were absent except for 
pulsations of the radial and both 
femoral arteries. The ocular fundi showed changes 
characteristic of arteriosclerotic retinopathy. There 
The heart 


legs 


weak right 


were no pulmonary rales on admission 
was enlarged to the left to percussion and was 
rhythm. <A_ short 


was 


beating with a slow irregular 
Grade 2 high-pitched systoli 

on each side of the upper sternum 
moderately enlarged, and evidences of ascites were 


A reversible complete indirect right im 


murmur heard 


The liver was 


present. 
guinal hernia was present. There was 4+ bilateral 
pitting edema of the legs up to the knees. Neuro 


logic examination was not remarkable, but ques 
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Fig. 1.—Chest x-ray taken on admission, show 
ing pulmonary congestion, right pleural effusion, 
cardiac enlargement, and calcification of the aortic 
arch, Caleification of the hilar lymph nodes is 


an incidental observation 
revealed slowed mentation, 


tioning markedly 


confusion, and loss of memory, During his hospital 
stay he was mostly docile and increasingly apa- 
thetic, but 


ot 


occasionally he developed nocturnal 


agitation, disorientation, and over- 


and 


epise xles 


activity. Fecal urinary incontinence were 
constant problems. 

Laboratory studies were as follows: Hemogram 
showed WBC, 10,250; neutrophils, 86% ; 
globin, 13 gm. per 100 ce., and hematocrit, 44 ce. 
The The 
nitrogen was 13 mg. per 100 cc., and the fasting 
blood sugar, 97 mg. per 100 cc. The initial blood 


hemo- 


urinalysis was negative. blood urea 


protein values were as follows: total, 4.7 gm. per 
100 cc.; albumin, 2.5 gm. per 100 cc., and globulin, 


2.2 gm 100 cc. Repeat values, later in the 
course, were as follows: total, 6.4 gm. per 100 cc.; 
gm. per 100 cc., and globlin, 3.2 gm. 


Chest x-rays showed cardiac enlarge- 


per 


albumin, 3.2 
per 100 ce. 
ment, right pleural effusion, and extensive cal- 
cification of the aorta and great vessels (Fig. 1). 
auricular fibrillation 
and T 


Electrocardiographs showed 


with slow ventricular response wave 


changes suggestive of left ventricular strain and 


a 


digitalis effects. There was no evidence of myo- 
cardial infarction (Fig. 24) 

The patient's hospital course was not remark- 
able, On of 500 mg. 
sodium diet, optimum use of digitalis, and the in- 
termittent administration of mercaptomerin (Thio 


chloride, 


a program consisting a 


merin) potentiated with ammonium he 


progressively lost 25 Ib 
ability ambulate. 


and gained in strength 


and to Physical findings re- 
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flected the clinical improvement. He dis- 


charged on Dec. 22, 1954, to the care of his family. 


was 
home his early difficulties were 
exertion, vertigo, weakness, 
fecal and urinary incontinence 
Orthopnea, cyanosis, paroxysmal dyspnea, marked 
edema, and an ecchymotic rash on the arms then 


Upon going 


dyspnea on = any 


anorexia, and 


appeared and precipitated his readmission. Physical 
findings were essentially as before plus the pres- 
ence of basal pulmonary rales. 

The 166 mm. 
above a point 10 cm. above the skin of the back 
216 
The arm-to-tongue dehydrocholic acid (Decholin) 
time was 44 seconds. 
the chest revealed a markedly enlarged left ven- 
tricle, with some enlargement of the left auricle 
The right chambers were not prominent. Calcified 


venous pressure was of saline 


rise to mm. followed hepatic pressure 


circulation Fluoroscopy of 


valves could not be seen. The aorta was tortuous 
and calcified. 

Chest x-rays were done on Jan. 6, Jan. 14, and 
April 15, 1955. All showed pleural effusion. Five 
electrocardiograms auricular fibrillation; 
on two there were also frequent ventricular ec 
topic beats. A 
cause the basal systolic murmur raised the question 


showed 


phonocardiogram was done be- 


aortic stenosis, A murmur was recorded, but 
it did not have the characteristic diamond shape 
of aortic stenosis (Fig. 2B). The basal metabolic 
rate was +13% and the protein bound iodine 8.4y 
per 100 cc. Repeated blood ceil counts showed a 
persistent moderate anemia, with values averaging 
3,800,000 red blood cells; hemoglobin was 10.5 gm. 
per 100 cc., and hematocrit, 40 cc. Four stool 
proctoscopic €x- 


ot 


examinations for occult blood, 
amination, study of blood coagulation factors, five 
blood cultures, and the upper 
gastrointestinal tract, small bowel, and large bowel 
were negative. On abdominal x-ray films, 
however, marked arteriosclerosis of the aorta was 
noted. <A 
hypoplasia of the bone marrow. 
of his blood electrolyte pattern were done during 
and these normal 


slowly 


x-ray studies of 


the 


sternal marrow aspiration showed 


Repeated surveys 
revealed 


his hospital course, 


values except for a rising blood urea 
nitrogen, reaching 54 mg. per 100 cc. on April 18, 
1955. 

On a therapeutic program similar to that em- 
ployed during his first admission, the major evi- 
failure promptly 


ammonium 


congestive again 


In 


dences of 


addition to chloride, 
( Diamox ) 


As noted above, this intense 


regressed 
acetazolamide was used to potentiate 
the mercaptomerin, 
therapy did not provoke an electrolyte abnormality 
Although a level of cardiac compensation was 
2+ pedal edema, a 
rales, and moderate hepa- 


obtained which consisted of 


few basal pulmonary 
tomegaly, his mental status continued to deterio- 


rate. On April 12, 1955, a fever developed, and 


Vol. 100, August, 1957 


~~ 
= 
4 
{ 
4 
= 


ARTERIOSCLEROSIS OF AORTA 


2 1. electrocardiogram taken on admission, showing auricular fibrillation and changes 


Fig. 2.—A, 


indicative of left ventricular hypertrophy and strain 
10 mm., is shown in lead V;. B, phonocardiogram taken over the aorty 


standardization, luwV 


area, with a simultaneously recorded ECG strip for timing purposes 


The 


Digitalis effects are also evident 


Note the systolic murmur 


which does not have the “diamond” configuration characteristic of aortic stenosis 


the pulmonary rales became more prominent. A 


chest x-ray showed only marked cardiac enlarge 
There 


ment and pulmonary congestive changes 


was no localized pneumonic process or pleural 


Abrams—Gere 


effusion. Although the fever disappeared after 
the administration of penicillin, dyspnea, Cheyne- 


Stokes and intermittent cyanosis de 


veloped 


respiration, 


Oxygen was administered. At this time 


| 

a+ 
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Fig. 3 
vanced atherosclerosis of 
aortic arch branches 
syndrome). 


innominate artery 


there was no dependent edema, and the lungs were 
Blood electrolyte values at this 
Sodium, 140 mEq. pet 
per liter, and COs, 24 
April 19, 


examination, 


remarkably clear 
stage were as follows: 
liter; chlorides, 106 mq 
The 

for 


liter, patient died on 
1955 
exclusive of the head, was obtained 
The significant findings at autopsy 
follows: The heart weighed 650 gm. and showed 
hypertrophy and dilatation of all chambers. The 


the left showed the greatest 


per 


Permission postmortem 


were as 


wall of ventricle 
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A, intact aortic valve with slight aneurysmal dilatation of ascending aorta. B, ad- 


thrombosis. C, calcific mass over ostia of 


uivolvement, measuring 20 mm. in thickness. A 
zone of subendocardial fibrosis in the anteroseptal 
portion of the left ventricle, considered to be the 
end result of an old myocardial infarction, was 
present. 

The the 
rowed by atherosclerotic plaques in the 
Valsalva. The were tortuous 
and the lumina irregularly narrowed by moderate 
However, there were 


ostia of coronary arteries were nar- 


sinuses of 
vessels and rigid 
to advanced atherosclerosis. 
no areas of complete occlusion. 
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ARTERIOSCLEROSIS OF AORTA 


The aortic valve was patent and showed slight 
thickening of the cusps along the basilar aspect 
by the atherosclerotic process 


The entire aorta showed an advanced athero 
sclerosis, with ulceration and calcification (Fig. 3) 
The lumen was reduced to a narrow: irregular 
passage in the arch region by an annular zone of 
calcification involving 2.5 cm. of the vessel. This 
coral-like calcium deposit obstructed the ostia of 
the innominate and left common carotid arteries 


and partially obstructed the left subclavian artery 
The proximal portions of these vessels were stony 
hard and the lumina obliterated or reduced to 
narrow slits by a similar advanced atherosclerosis 


with calcification, ulceration, and, in areas, throm 


bosis. Microscopically, these thrombi showed early 
organization. 

The lumen of the distal 9.5 cm. of the aorta 
and the proximal portion of the common iliac 


thrombi adherent to 


atheromatous 


arteries were obstructed by 
the underlying ulcerated plaques. 
These thrombi showed various stages of organiza 
tion; the central zones in the earlier stages, and 
the peripheral aspects in the more advanced stages 

The 1350 and showed the 


gross picture of 


liver weighed gm. 


and chronic con 


microscopic 
gestion 

The right kidney weighed 200 gm., the left, 
100 gm. The lower one-third of the left kidney 
was atrophic, and the branch of the renal artery 
supplying this zone was obstructed by a thrombus 
The cortical surfaces of the remainder of the left 
kidney showed a moderate 


kidney and the right 


number of healed infarcts. The cut surfaces 
showed well-preserved architecture. Microscopi 
cally, a moderate arterio- and arteriolonephro 


sclerosis were present. Most of the parenchyma, 
however, appeared intact 

Slight bilateral hydrothorax and recent broncho 
pneumonia were present as part of the terminal 


phase of this illness 


Comment 


Arteriosclerosis of the aorta may be re 
garded as a complex mixture of degenera 
tive and involving 
principally the media and intima.’*!* The 
characteristic change in the media is_ the 


reparative processes 


degeneration of the internal elastic mem 
brane. The usually 
manifests connective-tissue proliferation as- 


underlying intima 
sociated with hyaline degeneration and the 
deposition of lipids, especially cholesterol. 
Macrophages appear, and yellowish atherom 
formed, 


atous plaques are Degenerative 


changes in these areas excite inflammatory 
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reactions, including the ingrowth of capil 
laries. Hemorrhage from the newly formed 
capillary network commonly causes the 
plaques to rupture and form atheromatous 
uleers upon which thromboses may develop. 
Calcification is commonly a conspicuous part 
of this pathologic picture. [eneroachment 
upon the lumen of the aorta by these changes 
is a common observation, 

It is well recognized that arteriosclerosis 
with superimposed thrombosis of the distal 
aorta may compromise the blood supply to 


the lower extremities.“ 


It appears to be 
very unusual, however, for the arterioscle 
rotic process also to impair the upper-ex 
tremity pulses in patients with the Leriche 
syndrome. In eight recent articles on this 
syndrome, covering 160 patients, upper ex 
was mentioned only 
once, MekKusick, 
described three patients, two with the Le 


tremity involvement 
Ross and however, 
riche syndrome, in which arteriosclerosis of 
the aorta affected the pulses in the upper 
as well as the lower extremities. 

Contrary to the situation in the distal 
aorta, arteriosclerosis of the arch is consid 
ered to be an uncommon cause of impair 
ment of the pulses to the head and uppet 


In Ross and MckKusick’s exten 
1 


extremities, 
sive review of aortic arch syndromes,' nine 
such cases were quoted from the literature 
and seven cases presented, In none of theit 
own cases and in only one of the quoted 
did the 
approach that present in the case under 


cases degree of involvement 
discussion. They noted that cerebral mani 


festations were common aortic arch 


syndromes, In the present case mental de 
terioration was an early, prominent, and 
progressive feature, The observation at au 
topsy that the ostia of the innominate and 
left common carotid arteries were completely 
occluded by calcified atherosclerotic plaques 
seemed to explain the mental changes satis 
factorily. Unfortunately, permission to ex 
amine the head was not granted. 

In addition to the remarkable extent of 
the arteriosclerotic changes in the aorta, this 


Case 18 unique because of the apparent effect 
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of these changes on the heart. At post- 
mortem examination a marked cardiac hy- 
pertrophy was observed which particularly 


the left The 
weighed 650 gm. Although there were also 


involved ventricle. heart 
evidences of myocardial infarction, the de- 
gree of hypertrophy was much greater than 
that who 
from uncomplicated coronary artery disease. 


observed in persons have died 
Indeed, the huge heart in this case resembled 
that seen in hypertensive cardiovascular dis- 
ease, aortic stenosis, or coarctation of the 
aorta. However, the size of the heart was 
not inconsistent with the postmortem find 
ings. It was most likely in this case that the 
pathologic changes in the aorta produced the 
functional equivalent of these well-known 
causes of cardiac enlargement, since the 
aorta itself was markedly narrowed, and 
all the major branches were completely or 
almost completely occluded. 

It is also possible that the aortic process 
was responsible for the myocardial infare- 
tion. This speculation is based on the fact 
that the coronary ostia were encroached upon 
by atherosclerotic plaques and the area of 
fibrosis in the heart was subendocardial in 
location, It is believed that myocardial in 
farctions which are not associated with an 
acute coronary occlusion tend to be subendo 
cardial in location.*” However, narrowing of 
the coronary ostia cannot be definitely im- 
plicated as the sole cause of the infarction 
the 
were also markedly diminished by athero- 


because lumina of the vessels proper 


sclerosis. It does not appear to be widely 
appreciated that arteriosclerosis of the aorta 
may have such effects on the heart. Reich '° 
states that “in the aorta of the aged, arterio 
sclerosis is frequently severe, but is an 
infrequent cause of illness, since the lumen 
is not appreciably narrowed. Symptoms 
ensue only following such complications as 
Accord- 
ing to White,’® “The heart itself may or 


‘saddle thrombus’ or ‘aneurysm,’ ” 


may not show signs of involvement in the 


presence of diseases of the aorta; such 


involvement is either incidental, due to coro- 


nary artery disease, hypertension, or valvu- 
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lar disease, or it results from complications 
of the aortic disease such as luetic aortic 
regurgitation, narrowing of the mouths of 
the coronary arteries, or arteriovenous aneu- 
rysm by rupture of the aorta into a great 
Left ventricular hypertrophy is the 
Other major 


vein, 
chief finding in such cases.” 
textbooks on cardiology do not discuss the 
heart relative to arteriosclerosis of the aorta. 


Summary 


A case is presented in which there was 
arteriosclerosis of the aorta of such severity 
that the arteries to all four extremities and 
the head were completely or almost com 
there 
absent or feeble pulses in the neck, arms, 


pletely occluded. As a_ result was 
and legs and an absent measurable blood 
pressure in the arms and legs. There was 
also marked mental deterioration, which was 
probably due to this same mechanism. Fur- 
thermore, with the branches of the aorta 
occluded and the lumen greatly narrowed, 
the functional equivalent of coarctation of 
the aorta or aortic stenosis was produced. 
This resulted in marked cardiac hypertro- 
phy. A zone of subendocardial fibrosis was 
also noted at postmortem examination. 
There were some reasons to believe that this 
too might have been due to the aortic dis- 
ease. The present case, therefore, not only 
represents unusually severe and extensive 
arteriosclerosis of the aorta, but also calls 
attention to this degenerative disease as an 
other entity capable of producing cardiac 
enlargement. 

Dr. H. A. Weiner, Chief, Medical Service, and 
Dr. Oscar Auerbach, Chief, Laboratory Service, 
gave suggestions and criticisms in the preparation 
of this report, and the Medical Ilustration Depart 
ment of this hospital prepared the illustrations 


Veterans Administration Hospital. 
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External Manifestations of Multiple Polyposis 


Report of a Case with Negative Family History 


CAPT. HAROLD P. LAZAR (MC); CAPT. NEIL S$. CROW (MC), and CAPT. BYRON G. BROGDON (MC), 


U. S. N. B. Air Force 


The constantly intriguing prospect of rec 
ognizing an internal malignaney or pre- 
malignant lesion by seemingly unrelated 


external pathological received 


additional attention with the description by 


pre CESSES 


Gardner of a familial syndrome consisting 
of multiple polyposis, osteomatosis, and skin 
tumors.’® Discovery of this triad in an 
Army enlisted man led to a diligent family 
investigation in which we failed to find any 
members of the kindred similarly afflicted at 
the present time. This case, then, is being 
reported as an apparently isolated classic 
example of this syndrome, the recognition 
of which may prove to be a genuine advance 


in caneer prevention. 


Report of Case 


\ 25-year-old Caucasian Army private was 
admitted to the 3275th U. S. Air Force Hospital 
at Parks Air Force Base, Calif., on Oct. 29, 1956, 
after having been seen in the medical clinic, where 
a diagnosis of polyposis had been established by 
The 


itermittent diarrhea of 10 years’ duration 


complained — of 
About 
three to four years prior to admission the patient 


rectal examination patient 


first experienced a bout of bloody stools for sey 

A rectal 
that 
completely 


examination 
that 
normal 


eral weeks. was not per 


formed at time. Since time his stools 


never regained consistency. 
During basic training there was a recurrence of 
bloody three to four times daily, A 
that 
amelioration, the 


to three 


diarrhea, 


rectal examination performed at time was 
After 


have 


not documented some 


patient continued to two bowel 


Submitted for publication Feb. 27, 1957 

From the Departments of Medicine and Radi- 
ology, 3275th U. S. Air Force Hospital, Parks 
Air Force Base, Calif. Now Assistant Resident 
in Medicine, Michael Reese Hospital, Chicago (Dr 
Lazar); Chief, Department of Radiology (Capt 
Crow), and Assistant Chief, Department of Radi 
Brogdon) 


ology (Capt 


HW) 


movements daily until two months prior to admis- 
sion, when the number of stools increased to four 
and bloody stools were noted once a day. Aside 
from a recent 5 lb. weight loss there were no other 
complaints referable to the gastrointestinal tract 
After questioning, the patient recalled having bony 
“lumps” on his jaw as 
Skin tumors of the left 
right posterior thigh had been present for three 


far back as he could 


remember shoulder and 
to four years. A similar lesion had been removed 
in 1950, since which time a total of three had been 
removed from the right posteuricular region, the 
upper back, and the left third digit 

There was a vague history of encephalitis in 
1952, resulting in an eight-day hospitalization, after 
which he was discharged with no sequelae. There 
was also a spurious history of hypertension, pre 
sumably discovered on a selective-service examina- 
tion in 1950. 

Physical examination revealed a well-developed 
thin white man in no apparent distress, appearing 
to be his stated age. Blood pressure was 155/95 
in the left arm and 145/95 in the right arm, taken 
position. Peripheral pulses were 
skin revealed a 1.5 

subcutaneous 


sitting 
The 


spongy 


in the 


normal, cm. diameter 


fibrous tumor on the left 
posterior shoulder and a similar nodule on the 
right posterior thigh. There were numerous small 
pitted scars on the upper back. There were mul- 
tiple hard bony protuberances of the frontal bone 
and a very obvious visible osteoma of the right 
mandible 
tion was entirely normal, except for the 
insertion of the ex- 


The remainder of the physical examina- 
rectal 
examination, where, upon 
amining finger, innumerable velvety polyps were 
palpable. 

The admission hemogram and urinalysis were 
normal, and the serological test for syphilis was 
negative. The nitrogen and fasting 
blood sugar were not unusual, A urine concentra- 
tion test revealed the ability to concentrate to a 
specific gravity of 1.025. Multiple stool cultures 
and examinations for ova and parasites revealed 


blood urea 


Proctosigmoidoscopic 
pedunculated 


pathogens. 
innumerable 


no intestinal 
revealed 
and sessile polyps up to 1 em. in diameter, ex- 


examination 


tending from approximately 4 cm. from the ex- 
ternal sphincter to the level of 16 cm., as far as 


* 
a 
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No areas of ulcera- 
several 


the instrument was advanced, 
tion were blood and 
bleeding areas were observed. Findings on biopsy 
of two polyps chosen at random was reported by 
the pathologist as adenomatous polyps with no 
areas suspicious of malignant change. 

A barium enema and 


noted, but gross 


A chest film was normal. 


subsequent air contrast study demonstrated mul- 
tiple polyposis involving all portions of the colon, 


including the cecum, The terminal ileum was filled 


big. 


Lazar et al. 


1.—Barium air-contrast study of 


in retrograde fashion, and no polyps were iden- 
tified in (Fig. 1). An upper gastro- 
intestinal series and small bowel series were un- 
remarkable. A skeletal roentgenographic survey 
demonstrated multiple osteomata of the mandible 


this area 


and calvarium (Fig. 2). 

Under local anesthesia, biopsy of the skin lesion 
of the right posterior thigh was performed 
Grossly the specimen consisted of a subcutaneous 


nodule measuring 1.7 cm, in its greatest diameter. 


colon, revealing generalized polyposis 


291 
WARS 


Fig. 2. 


The nodule was composed of a soft somewhat rub- 
Histologic examination of 
subcutaneous epithelial 


bery white material, 
the specimen revealed a 
cyst lined with a thin cornifying stratified squa- 
mous epithelium and containing necrotic kerato- 
hyalin. The histologic diagnosis was epithelial 
cyst 

There was no essential change in the patient's 
bloody diarrhea during the hospitalization. Be- 
hypertension, multiple 
blood pressure readings taken and 
from 120-130/70-85. Because the patient was an 
Army, rather than Air Force, enlisted man, and, 


since administrative and physical evaluation board 


cause of the history of 


were ranged 


action were anticipated, the patient was transferred 
Letterman Army Hospital for total 
and ileostomy, which were performed 
1956. 

velvety appearance 
polyps, with occasional pedunculated lesions rang 
The rectal am 


to nearby 
colectomy 
The gross specimen revealed a 
of the colon due to myriad 


‘on Dee. 4, 


ing up to 1.5 to 2.0 em. in size 
pulla and sigmoid were less heavily involved than 
the remainder, with the most marked polyposis 
located in the transverse colon 
(Figs. 3 and 4). Multiple sections of many of 
these polyps revealed them to be adenomatous in 


and ascending 
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Skull roentgenogram showing multiple osteomas of the calvarium and mandible. 


type, with minimal cellular atypical changes. No 
area suggestive of malignancy was found 

A thorough family study was assiduously at- 
tempted, and several methods were employed to 
whom 
with 


investigate the relatives, the majority of 
reside in Kentucky, Direct contact 
family physicians who were alerted to the situation, 
and information gleaned from hospital records 
By these means it was determined 


contact, 


were utilized. 
that a brother, 24, and a sister, 27, were free of 
any stigmata, The patient’s mother, 48, is a dia 
betic and had surgery three years before for 
The maternal grandfather died 
at age 62 of a attack.” The maternal 
grandmother died at age 70 in Illinois Central 
Hospital, Paducah, Ky., after abdominal surgery, 
at which time anaplastic metastatic carcinoma of 


was done. It 


“ovarian tumors,” 
“heart 


the lives was observed and biopsy 
was the opinion of the surgeon that the colon was 
not the primary site, and the microscopic appear- 
ance was considered consistent with carcinoma of 
the gallbladder. A necropsy was not performed. 
The patient’s father, age not known, is not af- 
fected, and two of his children by a previous mar 
riage, ages 36 and 38, were not available for 
examination. The paternal grandfather died at age 
1957 
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Fig. 3—Specimen of 
resected colon with gen- 
eralized (Re- 
produced with permission 
from Medical Illustration 
Section, Letterman Army 
Hospital, San Francisco, 


No. L-9155-1) 


polyposis 


72 of a “heart attack.” 
age 3, has not been examined for polyposis as yet, 


The patient’s daughter, 


but such an examination has been advised. 
Comment 


Since the hereditary nature of polyposis 
was emphasized by Cripps, in 1881,4 nu 


Lazar et al. 


Fig. 4 
of rectosigmoid 


Close-up view 
portion 

(Re 
produced with permission 
from Medical Illustration 
Section, Letterman Army 
Hospital, San 
No. L-9155-2). 


of resected colon 


Francisco, 


merous studies have been performed to 


clarify and crystallize our present concepts 


of this affliction. Through the efforts of a 


number of investigators, the potentially 


serious premalignant nature of polyposis 
appreciation. Careful 


gained widespread 
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A 


consideration and review of 68 descendants 
of one couple by Gardner and his co-work- 
ers yielded the information that 7 of 12 
adult deaths resulted from carcinoma of the 
digestive tract. Of 51 living descendants 
studied, 6 were found to have polyposis on 
sigmoidoscopic examination. Two of these 
six were discovered to have carcinoma. Sub- 
sequent studies revealed so-called “surface 
tumors” to be present in all living persons 
with polyposis or carcinoma. Such lesions 
had also been present among those family 
members who had died of carcinoma of the 
colon and rectum. 

Multiple osteomas were detected in all six 
with polyposis. The youngest person found 
to have polyposis and multiple osteomata 
14. 


as single or multiple proliferations of dense 


was The bone lesions were described 
bone involving principally the mandibles and 
maxillae, of the 
calvarium. The soft tissue tumors have been 


as well as other bones 
described as epidermoid cysts, fibromas, and 
ill-defined masses of connective tissue. One 
patient gave a history of having had 17 
such tumors removed at one time, 


The 


Gardner was a single defective pleiotropic 


genetic explanation suggested by 
gene with a dominant mode of inheritance. 
A less likely mechanism considered was a 
genetic linkage between two or three domi- 
nant genes. The behavior of the gene in 
homozygous condition is unknown owing 
to the fact that two such afflicted persons 
By 
far the most detailed and complete family 


have not been known to have married. 


study documented, Gardner's work gave im- 
petus to additional investigation and editorial 
comment, Weiner and Cooper’s description 
of the 
prompted editorial comment in The New 
England Journal of Medicine® and The 
Lancet.” O’Brien and Wels pointed out the 
occurrence of benign fibrous tissue tumors 


four brothers with syndrome 


in polyposis, making no reference to bone 
tumors.* Oldfield previously had commented 
upon the association of multiple sebaceous 
cysts with familial polyposis.” Gumpell and 
Carballo reported three additional cases rep- 
resentative of this syndrome and apparently 
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undertook an extensive review of previously 
reported cases of polyposis in order to dem- 


onstrate evidence of soft tissue and bone 
tumors.!” 

Speculation regarding the mode of in- 
heritance of these abnormalities and discus- 
sions of the mechanism of the relationship 
between these three seemingly unrelated 
phenomena have not progressed to a defini 
tive stage. These complex hereditary dis- 
turbances to 
aberrations of normal growth patterns, per 


have been represented be 
haps related to mesodermal malformation. 
An analogous situation may be found in the 
complex of osteogenesis imperfecta, termed 
hereditary mesodermal dystrophy by Aus- 
tralian workers. 

The observations of Gardner have pro 
vided new diagnostic signs for the alert 
physician. Cancer prevention will have been 
substantially assisted if the presence of the 
external manifestations of this syndrome 
serve as signals for sigmoidoscopic and 
roentgenographic study of the large bowel 
in the affected persons. That a single case 
as the one presented can be investigated and 
found to have a negative family history on 
one occasion should not discourage complete 


While it is possible that 


this case may represent a spontaneous muta- 


family inquiries. 


tion with development of the syndrome, it 
is probably equally possible that additional 
periodic follow-ups will reveal stigmata of 
the syndrome in one or more members of 
the kindred. 

The physician confronted with a patient 
in whom polyposis has been demonstrated 
the 
thorough investigation of the family at peri 
the age for 
appearance of polyps is 20 years. Failure 


should impress upon him need for 


odic intervals, since average 
to detect polyps on a single examination 
should not be construed as representing 
freedom from the disease, especially in the 
younger family members. Gaining the co- 
operation of the family once one member 
has been found to be afflicted with polyposis 
is moderately easy as compared with the 
problem of detecting polyposis in the general 
population. 
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Summary 


The syndrome of familial polyposis, mul- 
tiple osteomas, and soft-tissue tumors is 
described and an illustrative case presented, 
The limited literature is reviewed. The sig- 
nificance of the awareness of the cutaneous 
manifestations of this syndrome is empha 
sized in relation to cancer prevention and 
detection. 

The medical and staffs of Letterman 
Army Hospital, San Francisco, cooperated in this 
study, in particular Capt. Claude M. Cupp (MC), 
U. S. Army, to whose care the patient was trans 
ferred, and Capt. Robert S. Cox Jr. (MC), U.S 
Army, who prepared the surgical pathology report. 
The Medical Section at Letterman 
Army Hospital furnished the photographs of the 
while its counterpart at the 

Hospital, Parks Air 


roentgenograms 


surgical 


Iustration 


surgical specimen, 
3275th U. S. A. F 


photographed the 


Force 
Data 
patient's 


Base, 
medical status of the 
family were obtained from Drs. Ben F 
ford and V. L. Powell of Paducah, Ky 
Michael Reese Hospital, 29th St. and Ellis Ave, 


Chicago 16 


concerning the 
Brad 
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Agammaglobulinemia Associated with Pernicious 


Anemia and Diabetes Mellitus 


EDWARD C. LEWIS II, M.D., and HARVEY E. BROWN Jr., M.D., Coral Gables, Fla. 


Agammaglobulinemia, or hypogammaglob 
ulinemia, as it is now being referred to by 
some authors, was first described as a clin 
ical entity in 1952. 
have been a number of excellent papers on 


Since that time there 


this subject,?* but the total number of re 
ported cases is still relatively small. It ts 
not the purpose of this paper to review this 
subject of agammaglobulinemia, but rather 
to present a case in which agammaglobuline 
mia, pernicious anemia, and diabetes mellitus 
are present. 

Abnormalities of the hemopoietic system 
are not infrequently seen associated with 
agammaglobulinemia,’® but this appears to 
be the first case associated with pernicious 
anemia. There appears to be one previously 
reported case associated with diabetes mel 
litus.? 

Agammaglobulinemia is a disease in which 
y-globulin is absent or diminished in the 
serum, with the result that the person so 
afflicted has little or no resistance to diseases 
normally combated by immune bodies. 
Agammaglobulinemia has been postulated as 
being both acquired and congenital in origin. 
evidence supporting the hereditary nature 
of this disease has consisted mainly of its 
occurrence in siblings.** 

A 30-year-old white man was recently 
Hos 


pital, Coral Gables, bla., who had agamma 


seen at the Veterans’ Administration 


Submitted for publication March 1, 1957 
(Dr 
Brown), Veterans’ Admin 


Surgical Service Lewis) and 


(Dr 


From the 
Medical 
istration Hospital 

Dr. John S. MeAnally of 


University of 


Service 


the Department of 
Miami School of 
Medicine, provided the electrophoretic studies as 
17-ketosteroid and 


Biochemistry, 


well as urinary estrogen de 


terminations 
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globulinemia associated with — pernicious 
anemia and diabetes mellitus. On examining 
the serum of the patient's two sons they 
were both found to have low normal levels 
of y-globulin, the older son having less 
y-globulin than the younger. The mother’s 
high Follow-up 


studies on these children may show whether 


y-globulin was normal, 


the levels of y-globulin will change as they 
grow older and perhaps demonstrate the 
mechanism of development of the adult form 
of this disease. The father in the family 
under discussion had a normal life until the 
age of 18, when he began to have multiple 
infections, which have plagued him since. 
The following is a brief presentation of his 
history. 

\ 30-year-old white man was first admitted to 
1956, because of 


this hospital on Jan, 19, severe 


diarrhea, fever, chills, and right lower quadrant 


pain. He gave a 12-year history of intermittent 
diarrhea and was thought on admission to have 
ulcerative coltis or terminal ileitis. Subsequent 
studies disproved this, however, and on reviewing 
his past history the following facts were disclosed 
childhood and 


The patient had a fairly normal 


enjoyed good health until the age of 18. He was 
said to have had measles three times as a child, 
but was not particularly ill with this disease. He 
was successfully vaccinated at 5 years of age. At 
the age of 11 years he had a tonsilectomy, but 
had not had frequent upper respiratory infections 
prior to that time. He had no other illnesses or 
operations as a child, but he was always extremely 
thin. At the age of 17 he joined the U. S. Navy 
He weighed 104 Ib. and was 5 ft. 6 in. tall, He 
soon gained weight, reaching a maximum of 140 
lb. He observed that a vaccination given him in 
take, and he had no reaction 
At the age of 18, while 
in the Pacific on an aircraft carrier, he began to 
attacks of 
pain, fever, and diarrhea, leading to several hos 


the Navy did not 
from any of his “shots.” 


have frequent right lower quadrant 


pitalizations. Stool cultures for enteric pathogens 


and a search for enteric parasites or ova were 
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repeatedly negative. He responded promptly to 


the administration of sulfonamides in the usual 


dosage on each occasion. However, following re 
weak and anemic. He 


was transferred to a Naval Hospital in 1944, and 


peated attacks, he became 
further studies there led to the diagnosis of per 


anemia. He had a hemoglobin value of 
blood cell 


1,200,000 per cubic millimeter, and a megaloblastic 


nicious 
6 gm. per 100 cc., a red count of 
bone marrow. After liver-extract therapy a retiv 
ulocyte rise to 9% and a return of the red blood 
cell count and the hemoglobin to normal occurred 
Free hydrochloric acid after histamine stimulation 
from the stomach then and on several 
July, 1945, his right 
a swollen, tender 


was absent 
subsequent examinations, In 
was removed because of 
The 
In August, 1945, he was discharged from the U.S 
Navy After dis 


charge from the Navy his pernicious anemia has 


breast 


mass pathologist’s diagnosis was mastitis 


because of pernicious anemia. 
later by 
He had 
April, 1947, being hos 
had a 


bronchiec 


been controlled by liver extract and 


cyanocobalamin (vitamin Bis) 
March 


pitalized six months 


injections, 
and 
In October, 1947, he 
right middle and lower lobectomy for 


pneumonia it 


tasis. He again had pneumonia in February, 1948 
From June through August, 1948, he was hospital 
ized because of weakness and poor general con 
dition. He continued to have frequent respiratory 


infections. In November, 1952, he developed a 
right uveitis, ultimately necessitating an enucleation 
April, 1953. In March, 1955, 


he had a left mastectomy for a painful swelling of 


of the right eve in 


Fig. 1.—-Filter-paper electrophoresis ot 


normal 


the left breast. The pathologist's diagnosis 

not available 

poorly 
man, 5 ft. 6 in. tall, 
105.2 | 
The blood 


Was ally 


Examination on admission revealed a 


nourished acutely ill white 


weighing 113 Ib. His temperature was 


his pulse, 110, and his respirations, 20 


pressure was 110/70. The right eye 


absent. A chronic rhinorrhea was present. There 


was a healed right thoracotomy scar. The ab 


domen was lean and seaphoid. There was mod 


erate right lower quadrant tenderness, with 


guarding. The spleen was palpable 2 fingerbreadths 
margin, It did not appear 
No lymphad 


remainder of — the 


helow the left costal 
Peristalsis was normal 


was not 


to be tender 


enopathy was noted 


physical examination remarkable 


that the 
the albumin, 


revealed 
1000 
gm., and the globulin, 0.60 gm 
(Fig. 1) 
The 


white 


Laboratory studies total pro 
4.15 


hilter-paper elec 


tein was 4.75 gm. per 


virtual absence ot 
129 gm, pet 
11,750, with 


trophoresis showed 


hemoglobin was 
blood cell 
70% 


1% monocytes, and 1% basophils 


y-globulin 
100 ce.; the 


cos 
25% 


count, 


stab forms, neutrophils, 3% lympho 


cytes, \ sero 


logic test for syphilis was negative. Agglutination 


titers for typhoid, paratyphoid, and Proteus OX-19 
showed no agglutinins, and no agglutinins appeared 
triple typhoud 


after multiple stimulating doses of 


vaccine. The urmalysis revealed a 4+ sugar, and 


a glucose tolerance showed 163 mg. pet 


100 


one hour after administration of a test meal 


curve 
fasting blood sugar, with a rise to 300 mg 


Two 


serum: (4) and serum from patient (#) 


Phis demonstrates virtual absence of y-globulin from the patient's serum 


Lewis—Brown 


i 
49 
4 
B 
‘ 
id 
tee 
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Fig. 2.—Analysis of strips (. and (B) done on “Analytrol” apparatus, graphically 


showing absence of y-globulin 


liours after the test meal the blood sugar was 
238 mg. per 100 cc, and three hours after the test 
was 198 mg A 24-hour urinary 17 
was 9.1 mg., urinary 
estrogen excretion was 5y in 24 hours. A_ blood 


Electrophoresis 


meal it 


ketosteroid excretion and 


nitrogen value was normal 


agammaglobulinemia 


urea 


disclosed Gastric analysis 


histamine stimulation showed an absolute 


The patient's blood determined as 


with 
achlorhydria 
Type Rh-positive; there were no anti-A’ or 


anti-B agglutinins present on direct) or indirect 


Coombs — testing Serum bilirubin, — cholesterol, 


cholesterol esters, alkaline phosphotase, and cepha 
lin flocculation were all normal, Thymol turbidity 
showed 0.1 unit. A sedimentation rate was normal 
After the 


eyanocobalamin — by 


patient's system was saturated with 


intravenous injection, oral 


cyanocobalamin tagged by radioactive cobalt) was 


given. The patient demonstrated a 1% uptake of 
the cobalt-tagged cyanocobalamin as measured by 
excretion, The normal uptake for 
this laboratory is 15% to 20%; 1% 


considered indicative of pernicious anemia in the 


the urmary 
uptake was 


absence of renal disease or deficient absorption of 


other substances. A lymph node biopsy showed 


reactive hyperplasia, with an absence of plasma 


cells. Study of a bone marrow aspiration revealed 
an almost complete absence of plasma cells in- an 
otherwise normal marrow 

Shortly after 
patient's condition 
with 


admission to the hospital the 


improved rather dramatically 


on treatment oxytetracyeline (‘Terramyetn) 


and intravenous fluids. By the end of 24 hours his 


temperature had returned to normal and his 


208 


diarrhea had ceased. The remainder of the pa- 


tient’s hospital course was punctuated by frequent 
upper respiratory infections and occasional bouts 
of diarrhea of 24 hours’ duration until treatment 
No change in his 


was begun. 


was 


with y-globulin 
electrophoretic pattern 


dosage given: 0.1 gm. per kilogram of body weight 


demonstrable on the 


every four weeks 


Comment 


When this patient was found to have 


agammaglobulinemia, it was thought that 


the diagnosis of pernicious anemia was prob 
ably in error and that his diarrhea had 
accounted for his anemia. Uptake studies 
of cyanocobalamin, tagged with Co", re 
vealed less than 1% absorption, however, 
which was considered diagnostic of perni 
cious anemia. During the patient’s workup 
he was observed to have glycosuria, and a 
glucose tolerance test preceded by a high 
carbohydrate diet demonstrated definite 
diabetic curve. His diabetes was manageable 
on diet while in the hospital; however, six 
months later the patient was hospitalized in 
another city because of his diabetes and was 
given insulin therapy. 

The 


agammaglobulineniia, pernicious anemia, and 


significance of the appearance of 
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diabetes mellitus in the same patient is not 


known. From the observations of other 


investigators, however, hematological dis- 
orders are frequently associated with agam 
that all 


three of the diseases have hereditary ten 


maglobulinemia. It is of interest 


dencies. 
Summary 


The diagnosis of agammaglobulinemia was 
made in a 30-year-old white man whose his 
tory suggests onset of the disease at about 
the age of 18 years. The use of pooled 
human y-globulin for maintenance and anti- 
infections has been 


microbials for acute 


satisfactory to date. The patient also has 


Addisonian pernicious anemia and diabetes 


mellitus, both responsive to the usual ther 
apy. 


Veterans’ Administration Hospital 


Leu's Brown 
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Tularemic Pericarditis 


BENNIE W. MARSHALL, M.D., and S$. L. ZIMMERMAN, M.D., Columbia, S. C. 


Since Meredith's! review of the literature 
and his report of two cases of tularemic 
pericarditis in 1950, only 2 additional cases 
have been recorded, making a total of 16 
that a reasonably careful perusal of the liter 
ature has revealed. Two of this group were 
treated with streptomycin, one of whom sur 
vived '; the other was treated unsuccessfully 
but finally responded to chlortetracycline 
(Aureomycin).” 
scribed apparently ts the 17th case and the 


patient to be de 


second one successfully treated with strepto 
mycin. In view of the relative rarity of the 
Accepted for publication Mareh 26, 1957 


From the Medical Veterans’ Adminis 
tration Hospital; Dr. S. L. Zimmerman, Chiet 


Service, 


Fig. 1.—Serial electrocardiograms 
pericarditis 
litthe ST-segment deviation and inversion of 
inversion on July 
inversion at Vs and Ve 


and on Sept. 5, 1951, the 1 


On Aug. 7, 


minimal inversion in Lead Tl and an improvement in the appearance of the T 


and Ve. 


showing 
Tracing on July 6, 1951, shows upright 


16, 1951, with inversion in the limb leads and the appearance of 
1951, changes in the limb leads were much less marked, 
waves had returned to an upright position in Lead | and only 


entity and the survival of the patient we 
believe the reporting of an isolated case ap 


pears justifiable. 


Report of Case 


\ 42-year-old white male plumber was admitted 
to the hospital on July 5, 1951, because of sub 
sternal chest pain, aggravated by movement and 


respiration, of five weeks’ duration. During the 
two. weeks prior to admission he had a low-grade 
Shortly before admission 
the pain became more intense and for the first time 
radiated to the neck. There was 
no history of contact with rabbits, but the illness 


tank, 


temperature elevation 


shoulders and 


was preceded by the removal of a septic 


which necessitated his crawling under a house 
acutely ill, febrile 


Examination revealed an 


(temperature 103 F) man; the pulse rate was 120 


a.somewhat atypical pattern consistent with 
T, and slightly upright Ty, with very 
V., and Vs, which progressed to T-wave 
‘T-wave 


wave at V; 


V3 


1 
a 
4 
300 


TULAREMIC PERICARDITIS 


The left lower 


revealed 


per minute, the respirations, 25 


chest splinted. Percussion dulness 


at both bases posteriorly, with diminished breath 
heard 


Was 


sounds. There was a pleural friction rub 


in the left midaxillary area, but no rales were 
The point of maximal intensity could not 
cardiac dulness 
extended to the anterior axillary line. A 
rub was audible in the third left 
intercostal lateral to the sternum. The 
skin was intact. There was no palpable adenopathy 
The 
nonrevealing 

The hemogram revealed 8300 white blood cells, 
04% 32% 
lymphocytes, 2% monocytes, and 2% eosinophils, 
3,500,000 red blood cells, 11 gm. hemoglobin per 
100 ce., a hematocrit of 40, and a sedimentation 
rate (Wintrobe) of 38 
Chest film showed a small pleural effusion on the 
left and slight infiltration in the right lower lobe 
The silhouette was enlarged, the left 
horder, The 
the day after admission showed changes consistent 


audible 
be palpated; the left border of 
peri 
cardial friction 
space just 


remainder of the physical examination was 


with polymorphonuclear leukocytes, 


The urine was physiologic 


cardiac 
electrocardiogram on 


straightened 
with pericarditis 


Fig. 2.—July 5, 1951. 


The febrile Specific 


withheld 


Course course was 


therapy was Further studies included 
negative sputa for tubercle bacilli, a positive Voll 
negative agglutination tor 
OX-19 \ 
glutination for tularemia of 1:40 on 
1280 on July 22 


until 


mer patch test, and 


Proteus positive ag 
July 18, 1951, 
rose to j Ten routine 
blood July 24, at 


which time Pasteurella tularensis grew out. The 


brucellosis and 


i titer of | 


cultures were negative 


organism was isolated from the blood on 
July 30. The agglutination 
fell to 1:160 on July 31 


on electrocardiography 


again 


titer for tularemia 


Further serial changes 


were apparent Strepto 


mycin was administered for seven days in divided 


doses of 2 gm. daily, beginning on July 25. How 


ever, the patient improved slowly and became 


afebrile prior to the administration of the drug 
His improvement continued, and he was discharged 
on Aug. 28, both 


examination and x-ray cultures 


fields on 


Blood 


with negative lung 
physical 
had been negative 

He was obliged to seek readmission two days 
later because of recurrent pain in the head, neck, 
and right anterolateral chest, finally localizing im 


the anterior midchest and aggravated by breathing 


Note slight pleural effuston at left base, pulmonary infiltrate at lett 


midlung and in the right pericardiac region, and enlarged cardiac silhouette 


Varshall—Zimmerman 


‘ 
j 
2 


Fig. 3.—July 31, 1951. Note decrease in size of the cardiac silhouette, clearing of the 
effusion of the left base, and clearing of the pneumonic infiltration in both lung fields 


Mig. 4.—-Aug. $1, 1951. Slight increase in size of the cardiac silhouette is apparent when 
compared to film taken on July 31, 1951 


or 


a 

any 

— 

> 

af 

a 
pias 


TULAREMIC PERICARDITIS 


Pig. 5.—Sept. 10, 1951. Decrease in size of 


He denies 
did not 


were 


chills, sweats, or fever. On examination 


he appear acutely ill, Physical tindings 


compatible with a pneumonitis involving 


the right lower lung. X-ray revealed slight cardiac 
enlargement and a linear density in the left base 
No The 
temperature (oral) was 100 F, the blood pressure, 
120/80 
1o normal, 
36 days 


pericardial friction rub was audible 


Five days later the temperature returned 
and it remained normal until discharge, 
later. Streptomycin was again adminis 
10 days 
This agglutination had 
risen to a titer of 1:640; the white blood cell count 
14,300, 


cultures 


tered in the same dose for a period of 


time thie for tularemia 


was with a normal differential, and two 
Eighteen days after 
admission the 
Repeated 


the 


hlood were sterile 


the patient’s second tularemia ag 


glutination was negative chest films 


sil 
the 


showed reduction in the size of cardiac 


houette and clearing of the linear density in 


left lower lobe. Electrocardiograms continued to 


unlike 


He was discharged 


show T wave changes not those present 


luring the earlier admission 


well on Oct. 4, 1951 


Zimmerman 


Varsha 


the cardiac silhouette is very apparent 


Comment 


No history of contact with rabbits was 


ascertained, and there was no evidence of 
the ulceroglandular manifestations of the 
disease, In Morgan’s® series of 27 patients 
with tularemia only 40% had the ulecero 
Whether or he 


tracted tularemia while removing a septic 


glandular form. not con 
tank is conjectural but nevertheless worthy 
of speculation. The portal of entry in man 
may be the skin, the conjunctiva, the re- 
spiratory tract, or the alimentary tract. Two 
vectors other than the rabbit may be respon 
sible for infection, namely, the tick and the 
deerfly. Among other avenues of infection 
may be the ingestion of incompletely cooked 
meat, the drinking of contaminated water, 


and contact with contaminated sewerage.* 


P. tularensis probably can penetrate the 
unbroken skin® 


ne 


A 


Certain aspects of this case appear worthy 
of emphasis. The very evident pleuropulmo 
nary lesions are probably a frequent accom 
paniment of the nonuleeroglandular form of 
the disease, Blackford ® 
that they should be accepted as a manifesta 


Indeed, believes 


tion rather than a complication. Meredith ! 


is of the opinion that pericarditis as a com 


plication develops only in the presence of 
pleuropulmonary lesions. 

Another interesting feature was the defer 
vescence and feeling of well-being, with a 
normal temperature for three days prior to 
the first and for two days prior to the second 
After his first 


course of the drug he remained afebrile and 


course of streptomycin. 
well for 26 days, only to relapse 2 days 
later, with similar symptomatology and a 
rising agglutination titer, After a repeated 
and more prolonged course of drug therapy 
well, It that the 


disease was dormant and clinically inappar 


he remained is assumed 
ent following the original course of therapy 
notwithstanding his clinical well-being and 
resolution of all lung abnormality by x-ray 
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Summary 


A well-documented case of tularemic pert 
carditis associated with pleuropulmonary le 
sions is presented, 

The vagaries of the disease, including 
periods of relative quiescence suggestive of 
cure, are discussed, 

The portal of entry may well have been 
the intact skin; the infecting media possibly 
contaminated sewerage. 

Adequate streptomycin therapy of suffi 
cient duration, possibly at least for a period 
of two weeks, appeared to have been neces 
sary to cure the patient, 

Hospital (Dr. Zim 


Veterans’ Administration 


merman ) 
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Patent Ductus Arteriosus with Pulmonary Hypertension 


Report of a Case with Death Immediately Post Partum 


HOWARD M. McCUE Jr., M.D.; GORDON R. HENNIGAR, M.D., and HALCOTT T. HADEN, M.D., 


Richmond, Va. 


Patent ductus arteriosus is a_ relatively 
common congenital cardiovascular anomaly, 
and the findings in the classical type are well 
known. In recent years the atypical patent 
ductus arteriosus associated with pulmonary 
hypertension has been deseribed with in 
creasing frequency and has been found to 
This 


is of interest because of the relative rarity 


constitute a definite syndrome. case 
of this syndrome and because of the associa 
tion of pregnancy with this patient’s death. 


Report of Case 


\ 30-year-old white primigravida of approxi 
admitted to the 


Medical 


after 


mately 35 weeks’ gestation was 
Obstetrical 


Virguua 


Service of the College ot 


Hospital one hour spontaneous 


rupture of the fetal membranes. This patient had 
been followed regularly during her pregnancy by 
an obstetrician. She had been in reasonable health 
all of her life except for the usual childhood dis 
eases. Her family physician found that she had a 
heart murmur, but the patient had not noted un 
usual difficulty or and her 


respiratory cyanosis, 


cardiac status was considered satisfactory by her 
family physician when she was seen early in preg 
nancy. The patient did well, with moderate weight 
gain, until two to three weeks prior to admission, 
when she developed edema of the feet and ankles, 
slight exer 


moderate nonproductive cough, and 


tional dyspnea. She had slept on two pillows for 


several months. Two weeks before admission, her 


physician noted albuminuria aml an increase in 


blood pressure to 155/90. On a regimen of bed 
rest, a low-salt diet, and magnesium sulfate, she 


seemed to improve, and her blood pressure de 


creased to 135/90 three days before admission 
At the March 12, 


there were irregular uterine contractions; the pa 


time of admission, on 1955. 
tient was moderately dyspneic on sitting up; blood 


pressure was 160/100; pulse, 118, and respirations, 
Jan. 22, 1957 

From the Departments of Medicine and Pathol 
ogy, Medical College ot 


Submitted for publication 


Virginia 


The 


heart was regular, with a moderately harsh systolic 


36. The lungs were clear and free of rales 


murmur heard in the second and third intercostal 
spaces to the left of the sternum. The uterus was 
enlarged and compatible with a pregnancy of 35 
ankle edema and 


weeks’ gestation. There was 24 


I+ sacral edema. Cyanosis was noted 
Following admission, labor progressed normally 
The 


CYANOSIS, 


patient remained dyspneic, with moderate 


but the fields 
examinations. She 


lung were clear on re 


peated continued about — the 


same until seven hours after admission, when the 
CVANOSIS and dyspnea became worse, and the pa 
tient became confused. An electrocardiogram at 
this time showed marked right ventricular hyper 
trophy \ cardiac consultant noted the systolic 
third left 


minimal moist rales in the right lung base pos 


murmur in’ the intercostal space and 


teriorly. Because of the systolic murmur, cyanosis, 


and electrocardiographic evidence of right ven 


tricular hypertrophy, the clinical impression at 
that time was congenital heart disease, probably 
stenosis with interventricular septal de 


intravenously, 


pulmonic 


fect with some right heart failure patient 


was given 16 my. of lanatoside ¢ 


with no apparent improvement 


Eleven hours after admission, under spinal 


anesthesia the patient was delivered by low forceps 


of a premature male infant in good condition 


The delivery and repair required about 30 minutes 
During delivery the despite 
100% 


delivery the 


patient was cyanote 


oxygen given by face mask. Following 


patient appeared slightly improved 


and was less cyanotic, and oxygen was continued ; 


but shortly thereafter the cyanosis amd dyspnea 


increased and the cardiac rate became very rapid 


\ repeat electrocardiogram showed ventricular 


tachycardia, The patient was treated with intra 


venous procaine, neostigmine (Prostigmin), and 
procainamide (Pronestyl) to no avail, and she died 
1 hour and 45 minutes after delivery 


Autopsy The 


findings were limited to the thorax. A large and 


Iindings important autopsy 


very Short patent ductus arteriosus was 


(Fig 1) The 


was | em., and its 


pre ere 
ductu 


internal diameter of the 


length was not over mn 


No thrombotic or verrucal lesions were present 
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A 


Ductus 


latent ductus arteriosus 


The pulmonary artery was dilated, but there was 
no grossly visable pulmonary arteriosclerosis 
The 
There was no septal defect or valvular deformity 
of the 


right 


heart was enlarged and weighed 390 gm 


heart was a 


in 


feature 
of the 


measured 


lhe most. striking 


marked hypertrophy ventricle 
1.3 cm 


was some dilatation of the right 


right ventricular wall up to 


thickness Lhere 


with thickened muscular wall 


A, ARCHIVES OF INTERNAL MEDICINE: 
ventricle and marked dilatation of the right atrium 
The left slightly thickened. The 
lungs together 500 gm appeared 
basal There 


ventricle was 


weighed and 


normal except for some atelectasis 
was no pulmonary congestion or edema 
On the myocardium 


of 


examination 
dilatation 


microscopic 
anid 
of 


showed hypertrophy, vessels, 


some degeneration of muscle fibers. Sections 


the 
arteries and arterioles throughout all lobes 


small 
The 
muscle layer of these vessels was greatly thickened 
Associated with this 
there marked fi- 
brosis, so that the lumina were greatly narrowed 
(Figs. 3 4) 


occluded by 


lungs showed striking changes in the 


and hypertrophied (Fig. 2). 


was intimal proliferation and 


and In addition, occasional vessels 


various of 
the 


(Fig 


were thrombi in stages 


possibility 
5). The 


hyper- 


organization, and in some cases 


of embolus could not be excluded 


hone marrow. sections showed erythroid 


plasia 


Comment 


It has been noted that occasionally patent 
ductus arteriosus is associated with marked 
right ventricular hypertrophy and atypical 
clinical findings. In recent years, such cases 
have been reported with increasing fre 
queney and constitute a fairly definite syn 
drome. Several reviews of this subject have 


been published.! 78,11 


Hematoxylin and eosin; & 100 
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PATENT DUCTUS AND: PULMONARY HYPERTENSION 


intima. Hematoxylin and eosin; > 160. 


Fig. 4——Intimal fibrosis with narrowing of lumen. Hematoxylin and eosin; > 400 


Typical patent ductus arteriosus with a shown that the pulmonary artery pressure 


‘ontinuous murmur presents little problem is not increased or only slightly increased 
in diagnosis. Catheterization studies have above normal, although pulmonary blood 


VUcCue et al 307 


hig. 3—Marked hyperplasia Of 


M 


Fig. 5.—-Small vessel with obliterated 


100 


flow may be markedly increased, The pul 


monary vascular bed can accommodate an 


in blood flow to three times 


without 


inerease up 


normal an increase in pressure. 


There may be left ventricular hypertrophy 


in long-standing cases, and this change is 
found in the electrocardiogram and x-ray. 
The pulse pressure is increased. Blood 
shunted from the aorta to the pulmonary ar 
tery, and this shunt ts continuous throughout 


Is 


sy stole and diastole, 

When patent ductus arteriosus is associ 
ated with marked pulmonary hypertension, 
In 


the chimieal picture is) changed. these 


cases, catheterization studies have shown 
that pulmonary artery pressure frequently 
equals or exceeds the aortic pressure. When 
pulmonary pressure approaches aortic pres 
sure, the amount of blood shunted through 
the ductus is decreased, and if pulmonary 
pressure exceeds aortic pressure, then blood 
is shunted from the pulmonary artery to 
the aorta. With these changes the murmur 
changes It usually loses its systolic or 


diastohe component or may disappear en 


JOR 
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and recanalization. Hematoxylin and eosin; 


tirely. There is no increase in pulse pressure 
in With the development of 
pulmonary hypertension, the right ventricle 
becomes markedly hypertrophied, the elec 
trocardiogram shows right ventricular hy 


these cases. 


pertrophy, and enlargement of the right 


ventricle can be detected radiologically. 

If the shunt from pulmonary artery to 
aorta is of sufficient magnitude, cyanosis 
results. Since the deoxygenated blood enters 
the aorta distal to the carotid and subclavian 
vessels, the cyanosis is usually more pro 
nounced in the lower extremities. However, 
due to some back-flow in the aorta, the left 
arm, and at times the right arm, may show 
cyanosis. Clubbing of the toes may develop, 
and this may be present in the fingers also 

In the case presented, the patient had been 
found to have a heart murmur in the past, 
but it was probably not characteristic of 
patent ductus arteriosus, since this diagnosis 
was not made. She had noted no cyanosis 
previously and had no difficulty until the 
third The 
atypical findings of cyanosis, systolic mut 


trimester of her pregnancy. 
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PATENT DUCTUS AND PULMONARY 


mur, and right ventricular strain led to the 
clinical diagnosis of pulmonic stenosis with 
intraventricular septal defect. The pulmo 
nary artery pressure was not measured in 
this case, but it was presumably markedly 
elevated, as evidenced by the massive right 
ventricular hypertrophy and the pulmonary 
vascular changes. The cyanosis present dur 
ing this patient’s terminal illness was prob 
ably due to an increase in the shunt from 
pulmonary artery to aorta, Her lungs re 
mained clear clinically, and at autopsy there 
was no pulmonary congestion or edema. No 
difference in the degree of cyanosis in the 
hands or feet was noted. 

The diagnosis of patent ductus with pul 
monary hypertension may be established by 
demonstrating a higher arterial oxygen satu 
ration in the right arm than in the legs on 
blood samples drawn simultaneously from 
the right brachial and femoral arteries. 
However, if this is not conclusive, the diag 
nosis can only be established by cardiac 
catheterization or angiocardiography. 

The reason for the development of pul 
monary hypertension certain cases of 
patent ductus arteriosus is not known. The 
total pulmonary blood flow is no higher in 
the cases with pulmonary hypertension than 

cases with uncomplicated patent 
It ts, 


increased pulmonary pressure is due to in 


in many 
ductus. therefore, concluded that the 
creased pulmonary resistance. The lungs in 
the cases autopsied have uniformly shown 
marked changes in the pulmonary vessels. 
These changes consist of marked thickening 
of the walls of the small arteries and arteri 
oles, with hypertrophy of the muscle layer 
and thickening and fibrosis of the intima, 
resulting in marked narrowing of the lumen 
of the vessels. Thrombosis may be super 
imposed on the intimal lesion. 

Several possible causes have been sug 
gested for the anatomic changes producing 
narrowing of the smaller pulmonary arteries, 
and these are discussed in detail in several 
recent papers.'*!! Among the possibilities 
suggested are that (1) the vascular changes 
are the result of multiple small pulmonary 


VUcCue et al 


HYPERTENSION 


emboli occurring over a long period of time; 
(2) the prolonged increase in total pulmo 
nary blood flow may produce the vascular 
changes; (3) pulmonary hypertension may 
be due to persistence of thick-walled fetal 
(4) 
pulmonary blood flow causes an increased 
left 
pressure, transmitted back through the pul 


type of pulmonary vessels; increased 


ventricular filling pressure, this 


monary circuit, initiates progressive vascular 
changes; (5) the changes are due to an 
obscure type of pulmonary arteritis 
Icxperience in treating these cases ts lim 
ited. Surgical ligation of the ductus arterio 
sus associated with pulmonary hypertension 
has in some cases caused immediate death. 
However, other cases have survived, and 
a decrease in pulmonary artery pressure has 
been demonstrated after closure of the duc 
tus. At present, it 1s felt that ligation of the 
ductus is beneficial in cases which the 
shunt is primarily from aorta to pulmonary 


artery. 


Summary 


A case of a 30-year-old) white woman 
with a patent ductus arteriosus and pulmo 
nary hypertension is presented, The clinical 
and pathological features of this syndrome 
are briefly discussed. 
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Mononucleosis 


Infectious mononucleosis is generally con 
sidered to be a benign disease with a clinical 
course, lasting from three to six weeks. 
However, in a small portion of these cases, 
serious complications may occur, one of 
being rupture of the 


these spontaneous 


spleen. 

The first case of spontaneous rupture of 
the spleen in infectious mononucleosis was 
reported by King, in 1941. Subsequently, 
there have been approximately 21 spontane 
ous or nearly spontaneous ruptures of the 
spleen associated with infectious mononu 
cleosis reported, all being in males. There 
are at present an increasing number of in 
fectious mononucleosis cases being diag 
nosed. It is, therefore, important to be 
aware of serious complications that may 


ATISe. 
Report of Case 


A 19-year-old white youth was admitted to the 
U.S. Naval Hospital, Pensacola, Fla., on Dec. 14, 
1955. On admission cervical adenopathy with 
The patient related that 


1955, at 


tenderness 
he had been in good health until Dee. 4, 


was present 


which time he noted the cervical adenopathy 


During the next 24-hour period he developed a 
mild soreness in the throat, with a nonproductive 
This 


received 


cough and generalized headache was fol 


lowed by general malaise, and he treat 
ment with oxytetracycline and acetylsalicylic acid; 
however, his adenopathy and tenderness increased 
The blood cell were 
showing no leukocytosis, but there 
preponderance of lymphocytes. On Dec 


white counts reported as 


was an in 
creasing 
14, 1955, he was transferred to the hospital 
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On admission the temperature was 100 F orally; 
110/70. The 
without 


pulse, 72; blood pressure, pharyns 


was mildly hyperemic evidence of mem 


branes being present, and the tonsils were atrophic 


There was generalized tenderness and anterior 


and posterior cervical lymphadenopathy, with in 
dividual nodes being palpated which were firm but 
restriction of motion of the 


The 
slightly 


not hard. There was 


neck due to tenderness chest) examination 


was negative, except tor enlarged and 


tender axillary lymph nodes. The liver, kidneys, 


and spleen could not be palpated ; however, there 
slight 


rant, referred down to the umbilicus with digital 


was a tenderness in the right upper quad 


pressure The skin showed no evidence of iterus 
or rash 
Admission laboratory tests revealed a white 


blood cell count of 4400, with 40% neutrophils and 
00% 
1000 


atypical 


lymphocytes; hemoglobin was 15 gm. per 


\ peripheral blood smear showed many 
infectious 


test 


lymphocytes characteristic of 
The heterophil 
was 1:112 
was 125 Todd units, and the Kahn test was nega 
tive. Direct and indirect van den Bergh, alkaline 


mononucleosis agglutination 


positive to The antistreptolysin titer 


phosphatase, cephalin flocculation, and thymol 


turbidity tests were all normal. An electrocardio 


was interpreted as being within normal 


limits. A chest 
caleified Ghon complex in the right apex ; 


gram 
X-ray was reported as showing a 
findings 
were otherwise normal 

There was gradual improvement with bed rest 
and supportive measures, the only complaint being 
occasional headache and malaise. low-grade 


spiking fever to 101.5 F 
first week of hospitalization 


was present during the 
The cervical adenop 
athy and tenderness subsided gradually. By Dec 
19, 1955, the patient 
matic, although some lymphadenopathy 


was afebrile and asympto 
persisted 
\ heterophil agglutination test done on Dee. 20 
was 1:224 


palpable. On Dec 


At this time the spleen was still not 
23 the patient was allowed out 
of bed and was ambulatory about the ward. Sub 
sequently it was determined that he partook in no 
strenuous activity, nor did he sustain any trauma 
the afternoon he complained of feeling 
weak 


evening the patient 


had 


During 


rather and voluntarily returned to bed. In 


the early complained of ab 


dominal pain and two loose watery bowel 
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2) 


movements. Following these lus abdomen became 


but 
hypoactive 


not rigid, and the bowel sounds were 
There 
The 
plaiming left 
films of the abdomen revealed an enlarged 


still 


lense, 
or tinkling 
still 


and 


were no rushes 
com 


the 


bowel sounds next day he was 


of upper quadrant pain, 


x-ray 
with volun 


left 


spleen. The abdomen was tense, 


tary muscle guarding, especially on the side 
There was marked tenderness to palpation and re 
At 
this time the pulse was &2; respirations, 20, and 
100/70 re 
vealed the following findings 
per 100 cc.; and hematocrit, 35% ; white blood cell 
14,000, with 74% 
lymphocytes. The possibility of the splenic rupture 
was considered, but it was decided to observe the 


the 


hound tenderness in the left upper quadrant 


blood pressure, Laboratory studies 


hemoglobin, 12 gm 
25% and 


count neutrophils 


patient further, checking vital signs closely 
The pulse remained approximately &2 to && until 
10 a it 100; the 
respirations remained stable, 
with the 106/66. The 
patient's temperature rose during the afternoon to 
103° F, 1006 acetylsalicyl« 
acid medication, The temperature later again rose 
to 103 F, and the pulse climbed slowly but steadily 
stabilized 110 120 the early 
The hemoglobin was 10 gm 100 ce., 
35%. The abdominal 


relatively unchanged, except 


m., at which time increased to 


and blood pressure 


blood pressure averaging 


subsiding to with 


and bet ween and in 


evening per 


and the hematocrit was 
symptoms remained 
for the fact that there was less muscle guarding 
in the afternoon than there had been im the morn 
ing. The in 


the left upper quadrant persisted 


tenderness 
At 11:30 p 
the hemoglobin was 10° gm 
was 33%. During the night the con 
of the patient remained stabilized, 
110; blood 106/66, 
18. In the morning he awoke approximately 
at 7 a.m, complaining of pain in his left shoulder, 
The hemoglobin 
100 ec. and the 
hematocrit, 32%. The count was 9400, 
and the blood pressure was unchanged. At 1:30 
and 
hemocrit was 300. He then received a transfusion 
500 ce. of whole blood and 2.0 my kK 
mouth. Phe stated that 
pain had lessened, and he required less codeine 
Following the transfusion the hemoglobin 
was 10.5 gm 100 ce., and the hematocrit 
33%. The blood pressure remained at 110/70, but 
the pulse dropped &? the 
left upper quadrant 


tenderness and rebound 
m 


per and the 


hematocrit 


dition with 


pulse, pressure, and respira 


Hons, 


and also began to have hiccoughs 
was then reported as 10 gm. per 


white cell 


m. the hemoglobin was 9 gm. pet 


ot Vitamin 


his abdominal 


by patient 


for 
relief 


per was 


to i ‘ring afternoon 


he continued to complain of 
pain, but the left-shoulder pain and the hiccoughs 
subsided slightly. He well during 
the night of Dec. 25, and the vital signs remained 
stable throughout this period of time. At 7 a 
on Dec, 26 the hemoglobin was reported as 9.5 gm 
per 100 cc., and the hematocrit was 32% ; 


rested fairly 


a sec ond 
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Figure 1 


of whole blood was given 


500. ce 


The abdomen remained tense, and the bowel sounds 


transtusion ol 


Rebound tenderness continued to 
the left the 


was percussed below 


were hypoactive 
upper quadrant, and 
spleen to 4 

the left The 
vital signs remained stable during the next 24-hour 
On den 
Bergh test showed no increase in the indirect por 


be present in 


fingerbreadths 


costal margin blood) pressure and 


period the morning of Dec. 27 a van 


tion the bilirubin. It was decided that the pa 


tient had a subcapsular splenic hemorrhage. A 


performed under general anes 


thesia through left 
enlarged spleen, 10% 54 in. (25.4 12.7 10.1 em.) 


laparotomy was 


a subcostal incision, and an 


subcapsular 
No 
The 


There large 
hemorrhage frankly 


free blood was noted in the peritoneal cavity 


was visualized was a 


with fluctuant areas 


spleen was covered by a large organized clot, and 


of unclotted blood was re 


500) 
The usual surgical closure was 


approximately 
moved by suction 
then performed, with a large Penrose drain being 
left in the splenic space 
Pathological Report 


The capsule of 


900 
from 
the 


measured 


The 
the spleen 
the 


hematoma 


spleen weighed 


ym was torn 


the surface opposite hilum and beneath 


large which 
The underlying splenic tissue was 
On 


capsule Was a 


em 


firm and dark-purplish in color sectioning 


Figure 2 
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through the splenic tissue the Malpighian cor 
puscles and trabeculae were moderately prominent 
Microscopic Examination inter 


stitial and subcapsular hemorrhage of the spleen, 


There was 


with evidence of splenic congestion, ‘and sinus 
narrowing of the splenic follicles, with edges that 
were poorly discerned. The sinus spaces were 


enlarged and filled with plasma cells and macro 
phages. None of the so-called infectious mono 
nucleosis cells were present 

Postoperative Course.—The postoperative course 
was uneventful except for the development of a 
left-lower-lobe pneumonitis, which cleared after 
antibiotic therapy and bedrest. On Jan. 8, 1956, 
the patient was asymptomatic and had only mild 
cervical adenopathy, the 


Following three weeks of 


to moderate amount of 


nodes being nontender 


convalescence he returned to his normal activities 


Comment 


A most striking aspect of this splenic 
rupture was the lack of precipitating trauma. 
In reviewing previous cases reported, it was 
found that two cases occurred following, or 
during, attempts to defecate **; one, follow 
ing catharsis®; one, while the patient was 
getting into bed,® and one, following palpa 
tion during the physical examination *; one 
case occurred while the patient was lying in 
bed. In the case here reported, no cause 
other than the activity of walking about the 
ward could be elicited. In several of the 


cases the clinical signs of rupture were 
accompanied by diarrhea, as occurred in this 
case. Obviously, vigorous examination of 
the abdomen in persons suspected of having 


this disease should be avoided. 


Summary 


occurrence of rupture 


The 


of the spleen in infectious mononucleosis ts 


spontaneous 
brietly reviewed. A further case of appar 
ently spontaneous subcapsular splenic hem 
that 
the time of the 


orrhage 1s reported, It was observed 


diarrhea often occurred at 


Lawrence 


INFECTIOUS MONONUCLEOSIS 


presumed rupture. The presence of slight 
or the entire lack of precipitating factors are 
discussed, and caution in palpating the abo 
men in known cases of infectious mononu 
cleosis 1s advised. 

U. S. Naval 


Lawrence ) 


Hospital, Pensacola, Fla (Capt 
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Subcutaneous Rupture of a Popliteal Aneurysm, 


with a Diagnostic Roentgen Sign 


JACOB J. SILVERMAN, M.D., Staten Island, and ELLIOTT S. HURWITT, M.D., New York 


Aneurysms of the popliteal artery are 
quite common in this category of vascular 
lesions, occurring second in frequency only 
to aortic aneurysms, Despite the superficial 
location of the involved vessel, the diagnosis 
of a popliteal aneurysm may frequently be 
overlooked, even at the time of rupture. 
Kupture of a popliteal aneurysm represents 
and usually 


a grave surgical 


heralds gangrene of the extremity. It is the 


emergency 


purpose of this paper to deseribe an unusual 
course of a ruptured popliteal aneurysm, 
characterized by hematomatous dissection in 
the subcutaneous tissue. Iextensive bluish 
discoloration of the skin with swelling led 
diagnosis of 


The 


diagnosis was finally established one month 


initially to an erroneous 


phlegmasia cerulea  dolens. correct 


after the time of rupture, just) prior to 


successful surgical intervention. During 
this time viability of the foot of the involved 
extremity was satisfactory. In addition, a 
diagnostic sign pathognomonic of a ruptured 
popliteal artery was observed plain 
roentgenogram of the thigh. To the best of 
our knowledge this roentgen sign has not 
previously been deseribed, It consists of a 


“blowout” the course of calcified 
femoral artery characterized by dispersion 


of the ealeium at the site of the interruption 


Report of Case 


64-year-old white retired 


suffered 


The patient was a 


business executive who from arterio 


sclerotic and hypertensive heart disease complicated 
by prostatism. For the past two years his physical 


activities had been progressively more limited 
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Therapy consisted of digitalis, trequent mercurial 
injections, and a diet low in salt 

On Dee. 10, 
cruciating pain in the entire left lower extremity, 


1955, he suddenly experienced ex 


accompanied by a deep cyanosis (7) involving the 
left thigh, knee, and upper third of leg. This area 
of so-called cyanosis was exquisitely tender, tense, 
and cold to touch. No localized mass, pulsation, 
or bruit was detected. The dorsalis pedis, posterior 


tinal, and popliteal pulsations were not. elicited 
on the left side; the pulsations in the opposite 
extremity were palpable. The femoral pulsations 
on each side were forceful and prominently visible 
lhe femoral and radial arteries bilaterally felt hard 
and pipe-like in character. Viability of both feet 
was good 

\ diagnosis of an unusual thrombophlebitis of 
the left 


(phlegmasia cerulea dolens) 


first entertained 
The left 


elevated 


femoral vein was 


lower ex- 
tremity was immobilized and Repeated 
doses ot 


Within a week the swelling and the bluish 


morphine sulfate were administered for 
pain 


appearance of the skin subsided. The pain, how- 


ever, persisted despite large doses of narcotics 


On Jan. 10, 


illness, a 


1955, a month after the onset of 


his present tender, tense, nonpulsatiny 


mass was felt by one of us (KE. H.) in the left 
There were no pulsations or mur 


The left 


popliteal space 
murs in this area lower extremity was 
was practically insensitive 


The knee 


immobility of the 


of normal color but 


from the knee down could be bent, 


ankle and toes 
Viability of the 


rupture 


but there was 
rhe left pedal pulses were absent 
good. A 
popliteal 


left foot seemed diagnosis of 


of the left artery was made, and_ the 


patient was transferred to the Montefiore Hospital 


for surgical intervention, A’ plain roentgenogram 
of the thigh unequivocally confirmed this diagnosis 
1-3) 


outlined by dense calcification, and just above the 


( Figs The course of the femoral artery was 


knee the artery was interrupted by a “blowout” 
area in which the calcium was dispersed as scat- 
tered flecks 

Operation 


a small linear incision was made over the 


Under satisfactory spinal anesthesia, 
common 
femoral artery and a tape placed around this for 
femoral 


hemostasis; in this area the 


sort \ 


subsequent 


artery was relatively separate oblique 


q 
- 
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POPLITEAL ANEURYSM 


hig. 1 
text) 
caleitied flecks in 


(see 
tissues indicates rupture 

canal and the 
Sartorious The 
fascia of the thigh was tense and bulging, with a 
The 
above the entrance 


When the 


mass was incised, large amounts of or 


incision was made over Hunter's 


muscle retracted medially deep 


firm beneath it superficial femoral 


mass 


artery was isolated just into 


Hunter's canal with tape tense, 


bulging 


ganized blood clot were removed. Laterally there 


was an extensive amount of old aneurysmal 


grumous material, and lateral to this posteriorls 


there was a hole representing the blowout in the 


posterolateral side of the artery, at least 4 em. in 


diameter. Lateral and posterior to the artery, the 


remainder of the popliteal space was filled wit! 


organized blood clot, and the cavity, when all 


of this had been removed, would easily have held 


an indoor baseball Fresh bleeding from col 


laterals feeding the aneurysm was controlled by 


ligating the branches, and the popliteal artery at 
the lowermost extent of the aneurysm was over 


sewn and doubly ligated, with division of — the 


Silverman 


Roentgenogram of ruptured popliteal aneurysm, with diagrammaty 
The calcific vessel outline is interrupted at the aneurysmal site 


SUBCUTANEOUS RUPTURI 


recoustructtor 
Dispersal ot 


aneurysm The aneurysm was then mobilized 
proximally and amputated just below the take-off 
of the superior genicular artery, which was patent 
The 


oversewn just distal to the origin of this important 


free end of the femoral artery was triply 
collateral, and even in this area the temoral artery 
The suture line 


velatin 


was rigid and densely calcified 


was buttressed with absorbable sponge 


(Gelfoam). The popliteal vein was also excised 
because of lacerations in the portion of it in con 
tiguity with the aneurysm. The wounds healed by 
first intention, convalescence was satisfactory, and 
from a peripheral vascular standpoint the patient 
was remarkably free of discomfort or disability 
He died suddenly, at home, five weeks postoper 


atively, during an episode of pulmonary edema 


Comment 
The diagnosis of a popliteal aneurysm in 
the early stages may be difficult. Anatom 
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cage 


hig For description, 


cally the popliteal artery is covered by dense 
fibrous tissue, so that expansion posteriorly 
is limited. An expansile bruit, usually men 


tioned in textbooks diagnostic of 


aneurysm, actually is an uncommon finding 


in popliteal aneurysm. If popliteal 
aneurysm obtains sufficient size, however, a 
palpable tumor mass should be detected in 


In a recent analysis of 


the popliteal fossa. 
100 popliteal aneurysms at the Mayo Clini 
it was pomted out that 98 demonstrated a 
palpable tumor mass behind the knee 

When a 


popliteal ven, which ts intimately associated 


popliteal artery ruptures, the 
with it in a common sheath, often ruptures 
at the same time, Extensive bleeding may 
result. If bleeding continues sufficient 


pressure is built up, the path of least re 


fascial planes the 
This of 


sistance is along the 


subcutaneous — tissue. syndrome 
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sce legend to Figure 1 


subcutaneous dissection from ruptured 
popliteal artery is not new and sometimes 
occurs following trauma to a normal artery.” 
It is not sufficiently appreciated, however, 
that this syndrome is a deceptive one and 
may superficially resemble a thrombosis of 
one of the larger veins in the extremity. The 
initial clinical impression in our patient was 
that of phlegmasia cerulea dolens. However, 
in the latter condition cyanosis is due to 
and extends from the 


venous obstruction 


toes to the upper thigh. In rupture of a 
popliteal artery with hematomatous dissec 
tion, discoloration of the skin (actually a 
never ex 


diffuse subcutaneous hematoma ) 


tends to the toes. In both conditions 


pedal pulses may be absent. 
In rupture of a popliteal artery, cir 
culatory impairment of the foot of the in 


volved side is a dramatic event. However, 
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POPLITEAL ANEURYSM 


Fig. 3 


m the 
sclerosis, sufficient collateral circulation may 


presence of long-standing arterio 
vave developed so that when a popliteal ar 
I leveloped that wher liteal ar 


tery ruptures or becomes thrombosed cir 
culatory changes in the foot may be minimal 
A viable foot, therefore, does not necessarily 


rule out a thrombosis of a 


rupture or a 
popliteal aneurysm. 

roentgenographic examination of the 
lower thigh should be a routine procedure 
whenever a popliteal aneurysm is suspected. 
The diagnostic roentgenogram in our patient 
is Of unusual interest (igs. 1-3). The ac 
tual site of the rupture is clearly visible 
as the course of the calcified femoral artery 
is followed. X-ray studies are extremely 
useful in the diagnosis of popliteal aneurysm 
and should be used more widely. Gifford, 
Hines, and Janes! employed various x-ray 
techniques in the study of 65 popliteal 
aneurysms. In 29 an aneurysm was visual 
ized in a plain roentgenogram of the ex 
tremity. Arteriography contributed to the 
diagnosis in six, and a combination of plain 


Silverman—H urwitt 


For description, 


SUBCUTANEOUS RUPTURI 


“ lege id to igure 


film studies and angiograms enabled these 
investigators to visualize five more, 

Surgical excision comprises the most ef 
fective treatment for popliteal aneurysms 
Because of the frequency of rupture, threat 
ening survival of the patient or his leg, the 
indication for operation should be considered 


urgent. Once rupture has occurred, opera 


tion is imperative and should be performed 


as promptly as possible. The present case 
is most unusual in that the leg remained 
viable, albeit enormously painful and motion 
less, for a full month following rupture. The 
type of surgery will vary from simple ex 
cision of the aneurysm, as in this instance, 
to excision with preservation of arterial con 
tinuity by graft replacement, or obliterative 
endoaneurysmorrhaphy, depending on the 


integrity of the collateral arteries 


Summary 


Subcutaneous rupture of popliteal 


aneurysm with successful surgical interven 
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A. 


tion one month after rupture is described. 
Subcutaneous rupture of a popliteal artery 
is characterized by diffuse hematomatous 


dissection which, superficially, may simulate 


phlegmasia cerulea dolens, A pathognomonic 
radiologic sign of rupture of an arterio- 
sclerotic popliteal aneurysm is described. A 
high percentage of popliteal aneurysms may 
be identified from a plain roentgenogram of 
the thigh. Roentgenography of the lower 
thigh should be a routine procedure when 


ever a popliteal aneurysm is suspected, 


M 


A. ARCHIVES OF INTERNAL MEDICINE 
Dr. Jerome H. Shapiro, Associate in Diagnostic 
at the 
interpretation of the films and the reconstructive 


Radiology Montefiore Hospital, aided in 


diagrams 


Montefiore Hospital, 84 Gun Hill Rd. (67) (Dr. 
Hurwitt) 
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Pretibial Myxedema 


Treated with Local Injection of Triiodothyronine 


THOMAS A. WARTHIN, M.D., and BURIS R. BOSHELL, M.D., West Roxbury, Mass. 


Pretibial myxedema, first described by 
Watson-Williams, in 1895, has been almost 
invariably associated with exophthalmos, and 
as a result, the same etiology has been pro 
posed, Over 100 cases! have been reported. 
The disorder probably occurs more fre 
quently than this number would indicate, 
because of the failure to make a_ specific 
search of the pretibial region on the routine 
physical examination, 

Grossly, pretibial myxedema — charac 
teristically appears as firm brown or orange 
colored plaques bilaterally but not always 
symmetrically, on the lower anterior portion 
of the legs or dorsum of the feet. Initially 
only the skin over these areas is thickened, 
but later varying-sized plaques appear and 
develop a pigskin or orange-peel appearance. 
The advanced lesion may resemble brawny 
lymphedema. Microscopically these lesions 
have the appearance of classical myxedema. 
In the cutis one finds edema along with 
fraying and homogenization of the connec 
tive tissue. Large amounts of mucinous 
staining material are deposited between the 
collagen bundles. Clubbed fingers may be 
observed in the patients addition to 
their exophthalmos. The patient reported 
by Thomas * probably had extensive pretibial 
myxedema. No satisfactory explanation for 
the peculiar location or etiology of pretibial 
the 


many that have been proposed are autonomic 


myxedema has been found. Among 
nerve disorders secondary to endocrine im 
balance, localized areas of tissue insensitivity 
to thyroid hormone, and overproduction of 


thyrotropic hormone of the pituitary gland. 


1957 


From the Medical Service, Veterans’ Administra 
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tion Hospital 


High titers of thyrotropie factor have been 
found in the urines of some of these pa 
tients," 

Paradoxical though it may seem, pretibial 
myxedema occurs only those persons 
who have hyperthyroidism and exophthal 
mos, are about to develop Grave's disease, 
or are in a remission phase of thyrotoxt 
cosis. Its appearance may herald the onset 
of malignant exophthalmos. Approximately 
one-half of the cases appear for the first 
time after surgery for the thyrotoxicosis, 
and many have been treated with antithyroid 
drugs prior to the appearance of the skin 
lesion, Rapidity of deceleration from hyper 
thyroid to euthyroid state has been sug 
gested as a factor in its evolution 

The administration of cortisone may re 
sult in improvement in the lesions if they 
have been of recent origin? On the other 
hand, in patients who have had the disorder 
for over a year little has been accomplished 
by local injection or systemic administration 
of this medication. Other therapeutic agents 
have been tried, including hyaluronidase,” 
estrogens,’ thyroxin, and iodine. [except for 
hyaluronidase, no truly striking results in 
long-standing lesions have been obtained by 
any of the above methods. Injection of this 
substance is followed promptly by a soften 
ing in the firmness of the lesion without 
consistent alteration in size. This softening 
lasts two or three days, and then the lesion 
reverts to its former state, suggesting that a 
change in the character of the mucopoly 
saccharide of the lesion has taken place 
no alteration in the 
effected. 


and fundamental dis 


order has been Means, cited by 
Mills,® injected thyroxin into the lesion of 


his patient and said that this was a rather 
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naive thing to do. In view of the current 


availability and more rapid action of tri 


iodothyronine, we continued in this naive 
vein. 
Report of a Case 


first symptoms and signs of thyrotoxicosis in 1945 


year-old white married man developed his 


The earlier details of his illness have been reported 


elsewhere.” Four months after the onset of symp 


toms and after preparation with strong iodine 


solution, subtotal thyroidectomy was 


This 


development of 


(Lugol's) 


performed operation was followed by the 


severe malignant exophthalmos 


and temporary blindness. During the convalescent 
period pretibial myxedema was noted, and it was 
year later Jecause of 


confirmed by biopsy a 


recurrent corneal ulcerations orbital decompres 
sions were performed in 1948 and again in 1956 
Upon recurrence of the symptoms and signs of 
1947, 
was instituted and continued with thyroid extract 
until 1953 


discontinued 


thyrotoxicosis in propylthiouracil therapy 
At that date the former medication was 


hecause of a severe toxic reaction 


manifested by polyarthritis, purpura, pericarditis, 
and pyrexia. Since 1953, the patient has received 
four therapeutic doses of radioactive iodine (1'*') 
and is now clinically euthyroid, with B. M. R. of 
+5, and I uptakes of 30% to 35%. The protein 
hound iodine value continues to be elevated, usually 
about 95y per 100 cc. Clubbing of the fingers was 


present when first seen by us, in 1947, increased 


during the next five years, but is now less severe 

Throughout his stormy career of recurrent ex 
ophthalmos and toxicity, the pretibial myxedema, 
which first appeared in 1946, has remained present, 
increasing slightly in size on the right leg over the 
past 10 years (Fig. 1). Local injections of hyalu 
roidase in 1951 produced temporary softening ot 
only a few days’ duration. Prolonged administra 
tion of thyroid extract and x-ray therapy to the 
pituitary region have been without effect 

On March 30, 1956, 1 ce. of 
* containing O04 mg. of the 


half of 


a trnodothyronine 


solution drug was 


injected into the upper the plaque of 


myxedema on his right leg. There was noticeable 
decrease im the size of the lesion within 24 hours, 
Within 48 hours the 


area in which the solution was injected was level 


and it became much softer 


the sixth day after 


*1-Trnodothyronine SKF 
No. 1.2623-Z was dissolved in 1.3 cc. of 0.01 sodium 
of sodium chloride were added 
10 cc. with 
This ts auto 


The pH 


with the surrounding skin. By 


solution: 4 mg. of 


hydroxide; 90 mg 
and then diluted to a final volume of 
distilled 
for 30 minutes 


cold, boiled, freshly water 
10 Ib 


of the solution runs between &.0 and 8&5 


claved at pressure 
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Fig. 1.-The firm plaques of pretibial myxedema 
on both legs before injection 


injection, however, the lesion began to assume tts 
preinjection appearance. Subsequently, 0.2 to 0.5 
my. of the drug was injected into the lesion on thi 
right leg three times over a two-week period, Fac! 
time there was a dramatic softening of the plaque 
and a marked reduction in size, resulting in tem 
porary disappearance of the lesion (Pig. 2). The 
degree of effect varied with the dose of the medica 
tion. A sharp stinging sensation accompanied eacl 
injection and was followed by local redness and 
scaling, possibly related in part to the pH of the 
solution After Was 
wrapped with gauze and an Ace bandage 
weeks after the last injection, the plaque recurred, 
Control 


each injection the lesion 


Three 


although considerably smaller than before 
injections into the area on the left leg were carried 
out with saline, with a solution containing all of 
solution except the 
triiodothyronine, and with (1500 units) of 
The hyaluronidase caused a tempo 


the ingredients of the tritodo 
cc 
hyaluronidase 
decrease in size of the 


softening without 


The other controls produced no changes 


rary 
lesion 
beyond local discomfort. On one occasion hyalu 
ronidase was added to the triiodothyronine solution 
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PRETIBIAL MYXEDEMA 


two weeks 


Fig. 2—Appearance of the right leg 
after completion of four injections of triiodothy 


Redness and scaling over the injection sites 


ronine 
are present, but the plaque has disappeared 
control (left) side is unaltered 

enhancement of effect of the 


without any Injec 


The last injection was given 10 months ago, 
50% of its 


occurred the 


tion 
and the lesion is now approximately 
No changes have 


original size 


control lesion on the left leg 


Comment 


patient with long-standing pretibial 
myxedema was treated with local injections 
of 0.2 to 0.5 mg. of a solution of triodothy 
This pro 


the 


ronine over a two-week period. 


duced a temporary disappearance in 
pretibral plaque, which recurred, although 
smaller in size. A greater effect followed 
The signifi 
The 


fact that pretibial myxedema has been noted 


the larger doses of the drug. 


cance of this is by no means clear. 


Harthin—Roshell 


to disappear spontaneously makes any 


therapeutic measure difficult’ to evaluate 
Furthermore, the factor of chronic trauma 
which these frequent injections produced 
has never been adequately studied in relation 
to the disappearance of these areas. There 
was no alteration with the control solutions, 
except with hyaluronidase, which softened 
but did not alter the size of the plaque. Our 
results suggest that a local insensitivity to 
active thy roid hormone does exist for rea 
sons unknown, The possibility that the 
etiology of this lesion and that of malignant 
exophthalmos may be the same makes con 
tinued investigation of this disorder worth 


while. 
Summary 


Injection of a solution of triiodothyronine 
into a plaque of pretibial myxedema of 10 
years’ duration in a patient with malignant 
exophthalmos produced a temporary dis 
appearance of the lesion. This observation 
confirms the impression that a true area of 
local hypothyroidism is present at the site 
of these plaques, presumably due to. local 
lissue insensitivity to active thyroid hormone 


Veterans Administration Hospital (32) 
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Treatment in Internal Medicine 


Current Concepts in the Management of Bacterial 


Endocarditis 


WILLIAM F. KELLOW, M.D., and HARRY F. DOWLING, M.D., Chicago 


Bacterial endocarditis is not a frequently 
encountered disease, but it is an important 
one, because early diagnosis and proper 
treatment will usually lead to complete re 
On the 


other hand, improper treatment almost in 


covery with few or no sequelae, 


variably results in death. There is no other 
infection wherein it is more important to 
choose the correct therapeutic agent and to 
use it in proper doses for an adequate period 
of time. Exact adherence to a_ definite 
regimen will often make the difference be 
tween life and death. 

In the past bacterial endocarditis was of 
ten classified according to its duration, and 
such terms as acute and subacute were com 
monly used, These terms are almost mean 
ingless now, because patients are usually 
treated before the disease becomes chronic 
or “subacute.” The most important factors 
in determining the outcome are the micro 
organism that is causing the disease and 
its susceptibility to available antibiotics. 


Diagnosis 
endocarditis should be suspected when a 
persistent unexplained fever occurs in a per 
son with valvular or congenital heart dis 
addict the 
intravenous route of administration, or in 


ease, In narcotic who uses 
a patient with a current or recently treated 
infection of the skin, respiratory tract, or 
genitourinary system. The clinical findings 
vary somewhat with the etiologic agent, but 
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a heart murmur is an almost universal find 
ing at some time during the course of the 
disease, and the appearance of a significant 
murmur which has not been present or a 
change in a previous murmur is un- 
portant diagnostic sign. lembolic phenomena 
are especially common in streptococeal endo 
carditis, and they lead to other common 
physical signs. Petechiae of the skin, mucous 
membranes, conjunctiva, ocular fundi, and 
nail beds occur in 50% or more of patients 
with this disease. Splenomegaly is equally 
common, Other frequently encountered find 
ings consist of mental disturbances; neuro- 
logical including 
arthralgia, and arthritis, and clubbing with 
nodules 


symptoms, hemiplegia, 


or without tender subcutaneous 
(QOsler’s nodes) of the fingers and toes. 
Many of the physical signs are transient, 
and thus discovery of them depends largely 
on the time of the examination, A murmur, 
for instance, may not develop until late in 
the the 


periods may also occur. 


course of disease, and afebrile 
It is important to 
emphasize, therefore, that the performance 
of serial examinations will enhance the op 
portunity of detecting important signs, such 
as petechiae, transient heart murmurs, o1 
the changing character of persistent heart 
murmurs. 

Simple laboratory studies may give help 
ful information, especially if they are re 
peated. Renal emboli often cause micro 
scopic hematuria. Anemia is very common 
when the infection has become established, 
but leukocytosis, except in pyogenic infec 
tions, is so often absent that it only is a 


helpful sign when present, 
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BACTERIAL ENDOCARDITIS 


Identification of the Causative 
Organism 


Blood for culture should be obtained as 
soon as it is felt that a patient may have 
bacterial endocarditis. On the day the pa 
tient is admitted to the hospital, three spec: 
mens of blood should be taken, one or two 
hours apart. These are cultured by methods 
that support growth of aerobic and micro 
aerophilic organisms. Growth will often 
occur during the following 24 to 48 hours, 
but cultures should not be discarded for at 
weeks, since growth may be 


least. three 


much slower. Streptococei cause about 
85% of all 
small proportion of these cases are due to 


The 


latter can be easily identified by simple cul 


cases of endocarditis, and a 


group I) streptococel (enterococct }. 


tural methods, and this should always be 
done, since the enterococei are uniformly 
less sensitive to penicillin and therefore re 
quire a treatment program which ts con 
siderably different from the one used for 
other a- or y streptococet. 

Once the causative organism is identified, 
optimal therapy depends on the results of 
The 


disk method of performing sensitivity tests 


properly conducted sensitivity tests. 


is not sufficiently accurate for use in cases 


of endocarditis, and all bacteria recovered 
from the blood of such patients should bx 
tested by the serial dilution method, either 
in the test tube or by streaking agar plates 
which contain different concentrations of 
the antibiotic. These techniques control the 
size of the imoculum and eliminate the ele 
ment of diffusion, two factors which con 
tribute to inaccuracies when the disk method 
of testing antibiotic sensitivity is used. We 
test 


have found that it is not necessary to 


streptococe! for sensitivity to antibiotics 


other than penicillin 


Staphylococe: cause about 10% of. all 


cases of endocarditis. When staphylococe: 


are cultured, hemolysis, the presence of 
coagulase, and pigment formation should be 
determined, The Staphylococcus is likely to 
be pathogenic when these are present, and 


this is especially true of coagulase. On the 


Kellow Dowling 


other hand, a nonhemolytic coagulase-nega 
tive albus variety of Staphylococcus some 
When 


organism is found in more than one blood 


times causes endocarditis, such an 
culture, therefore, it should be investigated 
rather than summarily dismissed as a con 
taminant. It is best to determine sensitivity 
of staphylococci tetracycline, chloram 
phenicol, and erythromycin, as well as to 
penicillin, If the organism is not inhibited 
by any of these agents, sensitivity to novo 
biocin and vancomycin should also be de 
termined, It is not necessary to determine 
sensitivity to chlortetracyeline and oxytet 
racycline, since the sensitivity of these 
agents is usually identical with their sensi 
tivity to tetracyeline, and the therapeutic 


actions are also the same Likewise, the 
sensitivity and action of oleoandomycin and 
spiramyein are usually similar to those of 
erythromycin. 

Pneumococe: rarely cause endocarditis at 


When this 


found on blood culture in a patient who is 


the present time, organism 1s 
believed to have endocarditis, however, and 
it is conclusively shown to be a pneumococ 
cus, It is not necessary to perform sensitivity 
studies, since pneumococe: are invariably 
sensitive to penicillin. The same is true of 
and gonococei, 

(sram-negative rods cause endocarditis in 
a fairly large proportion of cases; this is 
especially true following surgical procedures 
on the genitourimary tract and lower bowel 


rhe 


tested for sensitivity to streptomycin, tetra 


coliforms and Aerobactor should be 
eyeline, and chloramphenicol, and Proteus, 
to penicillin, chloramphenicol, tetracycline, 
and novobiocin. Pseudomonas should be 
tested for sensitivity to tetracycline, chlor 
amphenicol, polymyxin, and combinations 
of these drugs. Identification of Brucella is 


adequate for purposes of therapy. 


Prevention 


\ study of the pathogenesis of bacterial 
endocarditis emphasizes the importance of a 
preceding bacteremia,’* and thus the pre 


ention of this disease has been directed 
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mainly toward the anticipation and control 
of events that might lead to bacteremia. 


Elimination of oral foci of infection has 


received particular stress, and in a recent 


report * it has been suggested that subacute 
bacterial endocarditis is infrequent in 
edentulous persons. We do not believe that 
current evidence justifies complete dental 
extraction in all patients who have had 
bacterial endocarditis caused by a viridans 
Streptococcus in order to prevent recur- 
rences, although further studies should be 
carried out to determine whether this pro 
cedure is advisable. All obvious foc! of oral 
infection should be eliminated, however. 
The effectiveness of penicillin coverage 
during dental extractions in reducing the 
incidents of transient bacteremia has been 
recognized for some years.4® It is recom 
mended, therefore, that patients with val 
vular and congenital heart disease receive 
600,000 units of aqueous procaine penicillin 
once a day for a minimum of four days, 
starting at least 24 hours before operative 
procedures on the mouth and pharynx 
such as tonsillectomy and dental extraction. 
The effectiveness of chlortetracycline and 
chloramphenicol in reducing bacteremia after 
the extraction of teeth has been studied.7* 
Since it is not possible to neutralize the 
activity of these antibiotics, it cannot be 
antibacterial con 


determined whether an 


centration was transferred to the culture 


medium from the patient’s blood; conse 
quently we have not used these agents or 
other newer antibiotics in the prevention of 
these bacteremias. 

Unfortunately, operative procedures on 
the lower bowel and genitourinary tract, 


which also associated with hazardous 


transient bacteremia in patients with valvular 


are 


or congenital disease of the heart, involve 


enterococei, and other organisms that are 


usually penicillin-resistant. There is no proof 
that any antibiotic or combination of anti 
will bacteremia these 


biotics prevent 


cases, although on theoretical grounds a 
combination of penicillin and streptomycin 


may be effective. Simon et al.” have recom 
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mended a combination of 1,000,000 units 
of aqueous procaine penicillin and 1 gm. of 
streptomycin every 12 hours, starting 24 
hours before prostatic resection and con- 
tinuing throughout the postoperative period 
until 24 hours after removal of the urethal 
catheter. 


Treatment 


Although the first unquestioned success 
in the treatment of bacterial endocarditis 
came with use of the sulfonamides, these 
drugs were of limited value. Penicillin 
brought about a striking reduction of the 
fatality rate in endocarditis, and this agent 
has remained the best single drug for the 
treatment of this disease. This is true be- 
cause penicillin is primarily a_ bactericidal 
agent; it has a wide dose range, and there is 
almost complete lack of side-effects even 
when very large doses are used. 

The Table is a summary of the antibiotic 
program which we recommend for the kinds 
of endocarditis which are seen most com 
monly. The following section is an elabora 
tion of the recommendations made inthis 
Table and also includes comments on. the 
the less common 


therapy for some of 


bacteriologic types. 

I:ndocarditis Caused by Streptococci... 
streptococeal strain is considered sensitive 
to penicillin when it is inhibited in’ vitro 
by 0.5 units or less per milliliter. It was 
caleulated by eagle and his associates !" that 
the minimal inhibitory concentration — in 
vitro should be magnified 2 to 20 times in 
order to provide a maximum effective serum 
level which would compensate for additional 
The 


level, therefore, must be high enough for the 


factors encountered vivo. serum 


drug to diffuse through a wall of necrotic 
debris and fibrin about the infected focus, 
to overcome the poor blood supply to the 
infected valves, and to compensate for a 
heavier concentration of organisms within 
these foci than the concentration in the test 
medium, 

this calculation, endo 


Qn the basis of 


carditis due to streptococe! that are sensitive 
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Organism 


Streptococci 


Streptococci 


Staphylococci 


Staphylococci 


Staphylococei 


Summary of Recommended Antibiotic Programs for Common Bacteriologic 
Types of Endocarditis 


Sensitivity 


to 
Penicillin 


Penicillin-senst- 


tive (0.5 Unit 
mil. or less) 


Penicillin-resist- 


ant (0.5 Unit/ 
mil. or more) 


Penicillin-sensi- 


tive (0.5 Unit/ 
ml.) 


Moderately 
penicillin-sensi- 
tive (0.5-2 
Units/ml.) 


Penicillin resist- 


ant (2 Units 
ml. or more) 


Penicillin, 
Units 


600,000 q. 6h. 
I. M. for 10 days 


20,000,000 daily 
for 6 weeks or 
10,000,000 with 
2 gm. probene- 
cid 


600,000 q. 3h. 
1.M. for 6 wk. 


40,000,000 /day 
1.V. for 6 wk. 
(or 20,000,000 
with 2 gm. 
probenecid) 


Dose of Antibiotic Recommended 


Streptomycin 


gm. q. 12h. for 
5 days; then 1 
gm. daily for 5 
days 


1 gm. q. 12h. for 
3 weeks then 1 
gm. daily for 3 
weeks 


Tetracycline Chloramphenicol 


mg. q. 8 or 
12h. 1.V. until 
improvement 


é6gm. P.O. stat 
lgem.q.4h 
until improve 


Remarks 


Penicillin & streptomy- 
cin are used in combt- 
hation 


Penicillin & Streptomy 
cin are used in combi- 
nation 


Patient must be care- 
fully observed for 
dium or potassium tox- 
icity depending on 
which penicillin salt is 
used 


One of these agents is 
chosen according to the 
results of sensitivity 


to 0.5 units of penicillin per milliliter or 
less has been sucessfully treated with 2,000, 
000 units of penicillin per day; when 0.5 
to 1 units per milliliter was required to 
inhibit growth, the patients have been given 
5,000,000 units of penicillin per day, and 
when an organism required over 1 unit per 
milliliter, treatment has included another 
antibiotic, such as streptomycin, in combina 
tion with penicillin. 


It has been established, therefore, that 
endocarditis due to penicillin-sensitive strep 
tococci may be adequately treated with 
2,000,000 units of penicillin or more per day 
for a period of four weeks. Shortly after 
this program had been found effective, at 
tempts were made to shorten the duration of 
treatment, but reports of a high relapse rate 
appeared." 

The enhanced effect of combinations of 
penicillin and streptomycin in vitro brought 
the 


due 


about renewed efforts to shorten 


course of treatment in endocarditis 


to penicillin sensitive streptococe 1/215 Flunt 
er recently collected the results of such 
combined treatment for periods of 10 to 14 
days in 146 cases under the direction of 23 
found that the relapse 


investigators and 


Kellow—Dowling 


tests; patient is treated 
for 6 wk.; there may be 
need for a combination 
of 2 antibiotics 


occurs; then 
Ome. q. 6h, 
P.O, 


ment occurs; 
then l gm. 4q 
6h. 


rate was 64.8 This compares favorably 
with other programs of longer duration, 
but these cases were treated in only a few 
the 
Judgment of the effeet of this method of 


medical centers throughout country. 


treatment on prognosis must still be re 
served, therefore, until it has been used in 
more cases and in many different hospitals. 
There is no question, however, that the 
brevity of this program is such a distinct 
advantage, and the results thus far have 
heen so encouraging that this is the optimal 
We 
recommend that endocarditis due to strep 
that 0.5 
penicillin per milliliter 


method of therapy today. therefore 


tococel are sensitive to units of 


less be treated 
with a combination of penicillin and strepto 
mycin for a period of 10 days only. Peni 
cillin should be given as aqueous procaine 
penicillin doses of 600,000 units every 6 
hours, with the addition of 1 gm. of strepto 
mycin every 12 hours for the first five days, 
reduced to 1 gm. per day for the last five 
days. 
Bacteremia may persist despite treatment 
It has recently been suggested that the spleen 
may be a source of such 


persistant bac 


teremia as a result of septic infarction and 
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It is 
our feeling that if such splenic infection 


for 


that splenectomy may be indicated,!* 


appears to be a source persistent 
bacteremia, alteration of the antibiotic pro 
gram to effect sterilization is possible in 
most instances. It has not been conclusively 
shown that splenectomy has caused recovery 
of a patient who would have died if kept 
on antibiotic therapy alone. 

Streptococei associated with endocarditis 
that are penicillin-resistant are the enter 
ococe! and occasional strains of a- or y-strep 
that had 
to penicillin, Sensitivity levels of such strep 


40 units 


tococe! have previous exposure 


tococei vary between 2.5 and per 


milliliter. The enterococei may be identified 


in the usual hospital laboratory by their 


ability to resist heat and to grow in a 


concentrated sodium chloride solution 
Treatment of this type of endocarditis with 
penicillin alone has seldom been successful, 
and thus the synergism of combined peni 
cillin-streptomyein treatment has found an 


We 


recommend a six-week course of combined 


especially useful application — here. 
treatment consisting of 2 gm. of streptomy 
cin a day for three weeks and then 1 gm 
a day for another three weeks, with 20, 
000,000 units of pemicillin daily for the 
entire six-week period, The penicillin may 
be given as crystalline penicillin G by con 
tinuous intravenous infusion or by frequent 
be 


intramuscular injections, and 


10,000,000 


may 


reduced to units a day 


gm. of probenecid is used. 

I:ndocarditis Caused by Staphylococci 
When penicillin first became available, most 
strains of staphylococei were inhibited by it, 
and thus staphylococeie endocarditis was 
successfully treated in about 800 of cases 
when this drug was begun early enough 
and in adequate dosage. Penicillin-resistant 
staphylococci, however, have become pro 
gressively commoner, and this agent is often 
ineffective in this disease at the present time 
The same sequence of events has occurred as 
other new antibiotics have become available, 
and thus chlortetracycline, oxytetracycline, 


chloramphenicol, and erythromycin have all 
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lost varying amounts of their usefulness in 
this It 
therefore, to use bacitracin, even though 


disease. sometimes is necessary, 
large doses may cause serious renal damage. 
Preliminary reports have created the hope 
that in this 


disease, although the incidence of rash is 


novobiocin may be effective 
about 10%, staphylococei become re 
sistant to this drug rapidly. 


The of 


staphylococeal forms of endocarditis, there 


choice antibiotic treatment in 
fore, depends on the results of sensitivity 
tests. If the staphylococeal strain 1S sensi 


tive to 2 units per milliliter of penicillin or 
less, this is the drug of choice, but very large 
doses should be used unless the organism 
sensitive (to 0.5 units 
milliliter In the latter 


600,000 units every three hours is a suffi 


is unusually per 


or less). instance 
cient dose, Otherwise, 40,000,000 units per 
day is required, and should be given by a 
continuous intravenous drip. If probenecid 
is used (0.5 gm. every six hours) the dose 
of penicillin may be reduced by half. Ad 
ministration of such large doses of penicillin 
involves giving large amounts of sodium 
or potassium, depending on which salt is 
used, It is thus important to consider the 
patient's age and vascular, renal, and cardiac 
status in judging his ability to withstand 
these electrolytes. 

When the causative Staphylococcus is not 
inhibited by 2 units of penicillin per mil 
liliter or less, one must search for another 
agent. Inhibition by less than 2y of tetra 
eyeline or less than 4y of chloramphenicol 
indicates that adequate serum levels of these 
agents can be reached with reasonable doses 
letracycline should be given intravenously 
in doses of 7 mg. per kilogram of body 
weight every six to eight hours until im 
provement occurs; at this time the daily 
dose may be changed to 30 mg. per kilo 
gram orally (S500 mg. every six hours for 
adults). Chloramphenicol given orally 
from the start, with a 6 gm. initial dose and 
then 1 gm. every four hours until the patient 
improves. The dose is then reduced to 1 


gm. every six to eight hours. When eryth 
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romycm is used, | gm. is given every 


six hours. Bacitracin§ is 
doses of 20,000 to 25,000 units every SIX 
Frequent examina 


administered in 


hours intramuscularly. 
tions of the urine and determinations of the 
nonprotein nitrogen must be made when 
bacitracin is used, and the physician may 
have to weigh the usefulness of this agent 
as a life-saving attempt against possible 
lasting renal damage. Novobiocin may be 
used if the organism is inhibited by it in 
vitro, but, since resistant forms of staph 
ylococet sometimes appear within short 
time, it is best to give novobiocin in com 
bination with another antibiotic that 1s also 
inhibitory in vitro, such as chloramphenicol, 
tetracycline, or erythromycin. The dose of 
novobiocin is 0.5) gm. orally at six-hour 
intervals. Recently vancomycin '* has been 
shown to be effective in staphylococcal endo 
carditis, and it can be given if sensitivity 
studies indicate that the organism is suscepti 
ble. 
Whatever 


treatment of staphylococeal endocarditis, it 


program is selected for the 
is important to recognize the need for con 
tinuing it at least six weeks, even though 
fever and toxicity may subside much earlier. 

I:ndocarditis Caused by Other Organisms 

Other types of endocarditis are rarely 
encountered today because antibiotics have 
brought about such effective control of the 
common serious infectious diseases. Oc 
casionally a patient with pneumonia will 


B he 


molytic streptococeal endocarditis may oc 


develop pneumococcal endocarditis; 


cur secondary to a streptococcal pharyngitis, 
erysipelas, or pneumonia; gonococeal endo 
carditis may oceur in a patient with genito 


urinary infection, and meningococeal 


endocarditis may develop secondary — to 


meningitis or as a part of chronic men 


mgocoecem la. 

Pneumococeic, B-hemolytic  streptococei 
and gonococcic endocarditis can be treated 
adequately with 2,400,000 units of penicillin 
a day for a six-week period, except for an 
enterococcus that ts 


occasional strain” of 


B-hemolytic. The recovery rate from these 


Kellow—Dowlng 


forms of endocarditis is a disappomting 
30¢¢, but this poor prognosis is related to 
the degree of damage by the primary infee 
tion itself rather than to the endocarditis. 
Meningococeal endocarditis has — been 
treated with a combination of sulfonamides 
and penicillin. Sulfonamides have been the 
drugs of choice for meningococcic meningi- 
tis, and we have found penicillin effective 
in large doses. Since this type of endo 
carditis can be rapidly fatal, we recommend 
these drugs in combination, Sulfadiazine or 
sulfisoxazole should be chosen, or a mixture 
of three sulfonamide drugs (triple sulfona 
mides) and doses of penicillin adequate to 
penetrate the blood-brain barrier should also 
be given. The latter are necessary because 
of the meningitis which may accompany this 
We 1,000,000 
units of penicillin every two hours intra- 


museularly or 10,000,000 units over a 24 


form of endocarditis. use 


hour period by continuous  mtravenous 


infusion until the patient has improved. 
The dose is then reduced to 600,000 units of 
procaine penicillin intramuscularly every 12 
hours. 

rucella endocarditis is best treated with 
tetracycline, 2 gm. a day for four weeks. 
Streptomycin should also be given for the 
first two weeks in doses of 0.5 gm. every 
12 hours. 

The modern antibiotic era has been ae 
companied by an inereased frequency of 
endocarditis due to organisms that are re 
chemotherapeutic 


sistant to the common 


agents, endocarditis due to Gram-negative 


organisms 1s sometimes encountered and 
should be treated with streptomycin, tetra 
eyeline, or chloramphenicol, aceording to the 
Pseudomonas 


best 


results of sensitivity tests 


(pyoeyanea) endocarditis is treated 


with a combination of antibiotics which in 
cludes polymyxin. Penicillin combination 
with another agent has been the most effec 
for endocarditis due to Pro 


tive treatment 


teu bacilli 
When an 


found, it is 


effective antibiotic cannot be 


necessary to combine two or 


more agents to which the organism appears 
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to be least resistant. In so doing the 
physician should be familiar with the anti- 
biotic combinations that are likely to produce 
synergism, those which can be expected to 
have merely additive effect, and those which 
may even demonstrate an antagonistic effect. 
The laboratory test for antibiotic combina- 
tions which has given results that most 
closely parallel those observed in animals 
and in patients is one wherein the rapidity 
with which a 
kill a given bacterial 


combination of antibiotics 


strain in vitro is 
compared to the rapidity with which each 
drug alone will kill the same strain. 
this 


Jawetz and Gunnison !* to group antibiotics 


Evidence from tests of type led 


into two categories. Group I consists of 
penicillin, streptomycin, bacitracin, and neo 
mycin, which are mainly bactericidal, Group 
I] contains the tetracyclines, chlorampheni 
col, erythromycin, and novobiocin, which 
The 


Group | frequently show synergism; some 


are mainly bacteriostatic. drugs in 
times, indifference, but never, antagonism 
when used in combination. Those in Group 
I] can be expected to show neither 
synergism nor antagonism to each other but 
produce simple additive effects in combina 
tion and thus cannot be expected to produce 
more effective therapeutic results than a 
proportional increase in dose of one of the 
agents by itself. When an antibiotic from 
Group [I is used in combination with an 
antibiotic from Group IT the effect is not 
predictable; cither synergism or antagonism 
may occur, depending upon the amount of 
each drug used, the time each drug is 
started, and the susceptibility of the organ 
ism involved to each one. Thus a combina 
tion of this type should be avoided where 
possible and always carefully tested before 
it is used. 

Endocarditis with Persistently Negative 
Blood -The 
endocarditis certain 
predisposed to the development of this dis 


Cultures. need to consider 


persons who are 


ease and who have a persistent fever has 


already been emphasized. At least six blood 
cultures should be taken in such cases dur 
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ing a 48- to 72-hour interval. During this 
period the patient should be carefully ob- 
served for embolic manifestations, such as 
petechiae and microscopic hematuria. The 
development of such signs in the presence 
of fever, anemia, and a significant cardiac 
murmur justifies the beginning of an anti- 
biotic program even though the blood cul- 
tures have been negative. 

In such circumstances it is best to begin 
the short-term antibiotic program which has 
been recommended for penicillin-sensitive 
a- and y-streptococci. If the response to this 
therapy is not satisfactory the patient should 
be reevaluated, and, if endocarditis is still 
considered the most likely diagnosis, the 
therapy should be changed to that recom- 
mended for penicillin-resistant streptococcal 
endocarditis. In undertaking this reevalua 
tion it should be recognized that the response 
of anemia to antibiotic therapy is usually 
a reliable sign of improvement, and_ this 
sign should not be compromised by the 
administration of unnecessary transfusions 
during the early course of antibiotic treat- 


ment, 


Prognosis 


which has been outlined 


treatment of 


The 
for the 
streptococeal endocarditis can be expected 


program 
penicillin-sensitive 


to cure over 80% of patients. [Enterococcal 
endocarditis has been successfully treated in 
five of the this 
hospital by use of the therapy which has 
been described.!* Only about 50% of pa- 


six cases encountered at 


tients who acquire staphylococcal endo- 


carditis, however, can be expected to 
recover, 

Death from the infection itself is only 
partly responsible for the mortality accom- 
panying endocarditis. Several sequelae have 
been observed in patients who have re- 
covered from endocarditis, sequelae which 
were almost never seen prior to the avail- 
ability of penicillin because recovery was so 
infrequent. 

Congestive heart failure and emboli are 
the most frequent complications of endo- 
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carditis. Heart failure may be due to various 
causes. During the course of the infection a 
myocarditis accompanies endocarditis and 
may contribute to congestive heart failure. 
The infection may also aggravate an under- 
lying valvular disease, and heart failure may 
ensue, Finally, the infection may erode and 
rupture a valve cusp, and rapidly ensuing 
heart failure may develop and be refractory 
to treatment. This is especially true when 
the aortic valve is involved, and in such 
cases therapy may be started in 24 hours 
even if growth has not yet been seen in the 
blood cultures. 

Cardiac insufficiency may also occur at 
variable after the infection 
been cured because of valvular defects which 


intervals has 
have been produced or aggravated by the 
lesions in the process of healing. The in 
cidence of heart failure becomes greater in 
proportion to the duration of untreated 
endocarditis. 

Diffuse glomerulonephritis or extensive 
embolic glomerulonephritis may cause such 
severe renal damage that renal insufficiency 
and uremia may eventually occur. Embolic 
phenomena may produce cerebral infarction 
and lasting neurological changes, and also 
mycotic aneurysms may result from emboli 
and may progress to rupture at a later time. 
It has been shown by Cates and Christie,”” 
in a review of 408 patients treated for 
bacterial endocarditis, that 14.50 died dur 
ing treatment, 27.4% died during the fol 
lowing six months, and the death rate was 
only 4% per year thereafter. The prognosis 
of cured bacterial endocarditis is good, 
therefore, if a patient survives the first few 
months after antibiotic therapy. 

Department of Medicine, University of Illinois 
Medicine, 1853 Polk St. (12) 
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New Bases of Electrocardiography. [}y Demetrio Sodi-Pallares, M.D. Translated from 
the revision of the third Spanish language edition. Price, $18.50. Pp. 687, with 523 
illustrations. The C. V. Mosby Company, 3207 Washington Blvd., St. Louis 3, 1956 


The first three editions of this book, written in Spanish, appeared at a time (1945, 1949, 
1951) when the full impact of the classical investigations of Wilson and his school began 
to be felt not only within but beyond the borders of the United States. The rather sudden 
awareness, especially in the southern part of the Western Hemisphere, of the quantitative 
approach to electrocardiography was the result not only of Wilson's extensive lecture tour in 
1942 of the Latin American countries, but also of the generous acceptance into his laboratory 
and tireless teaching of almost every important electrocardiographer living below the Rio 
Grande today. One of the most capable and productive of these has been Sodi-Pallares 

The first English translation, ably accomplished with the help of Royall M. Calder, is a 
revised version of the third Spanish language edition. Like the latter, it consists of eleven 
chapters, a most valuable Appendix of physical laws and theorems of significance in electro- 
‘references.” With regard to the latter, 


cardiographic theory, and a list of more than 960 
no cross indexing has been provided in the text, although selected authors are mentioned 
For this reason the list could more appropriately be classified as a bibliography. The impres- 
sion is gained that direct reference is often to Spanish language authors when more original 
and superior investigations in other langauges are available. Perhaps this is due to the 
author’s greater facility with Spanish. In any case, it makes English readers aware of a very 
considerable literature which might otherwise escape them, It was somewhat of a disappoint- 
ment to see only four references listed with Sir Thomas Lewis as the senior author 

Some errors were discovered in credits. For example, in the Appendix, Figure 523, with 
its descriptive paragraph, is attributed to Sodi-Pallares and associates. With the exception 
of the point of stimulation on the diagram, it could more appropriately be indicated as a 
modification of Figure 5 of an article by Wilson, Macleod, Baker, and Johnston (Reference 
) 

The word “accident” appears throughout the book, when apparently “deflection” is meant. 
This probably arises from too literal a translation of the Spanish word for deflection, 
acctdente 

The first three chapters are concerned with fundamentals, some of which may not be 
familiar to the clinical electrocardiographer but which are of value to him in quantitating 
his thinking. In view of the wealth of evidence obtained on the obliquity of the frontal 
triangle since Burger and van Milaan called attention to the significance of the lead vector 
in electrocardiography, the space spent in the book on the Einthoven triangle seems inor 
dinately long. A book titled “New Bases” might be expected to consider in more detail the 
concept of the image space, now a decade old 

In Chapter 1V the discussion of the interrelationships of various limb leads may be found 
confusing. The author states (p. 144) that a deflection in a unipolar limb lead taken with 
the central terminal of Wilson, Macleod, and Barker must be multiplied by a factor of 1.73 
in order to be comparable to a simultaneous deflection in one of the bipolar leads. But 
lower on the page he indicates that each bipolar lead is the algebraic sum of two unipolar 
leads (without the correction factor) Actually the latter is correct; the factor, V3, is used 
only when an attempt is made to derive orthogonal coordinates by means of mixed bipolar 
and unipolar leads. In this regard, Figures 127, 128, and 129 are also confusing; the proje: 
tion of the vector on the unipolar lead lines will not match the magnitude of the projection 
on the bipolar lead lines unless the former are increased by 1.73. In the Figures, the unipolar 
leads are labeled Va, Vi, Ve; they would be appropriately correct if they were labeled 
aVn, aVi, and aVy. Parenthetically, the author has labeled the unipolar limb leads in all of 
his illustrations as Vr, Vi, and Ve, but by simple inspection they seem to be either leads 

*Communications to this Department may be sent directly to Dr. William B. Bean, 
State University of lowa, lowa City, or to the Chief Editor for transmittal to him 
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aVx, aVi, or aVy, or the unipolar extremity leads recorded with the instrument calibrated 
at 1 cm.=1.5 mv. I could not find a statement of the method used, though it may have been 
overlooked. 

In Chapter V, “Injured Muscle,” the term “monophasic wave” is introduced to signify 
fusion of ORS, ST segment, and T wave into a single wave as a sign of injury. The term 
was chosen presumably because of the resemblance of such records to the monophasic action 
potential. It is debatable whether this is a wise choice from several points of view, one of 
which is that a purely monophasic deflection in clinical records is quite a rarity. In this 
same chapter the author describes some excellent experimental work which he and _ his 
associates have done. However, the considerable value of the Method of Images, 
adequately described in the Appendix, to the interpretation of some of the results 
does not seem to have been recognized. In several other parts of the book a similar isolation 
of text from Appendix exists. 

In Chapter VI, “The Precordial Leads,” the interesting concept of Cabrera and Monroy 
on the electrocardiographic effects of systolic and diastolic overload is presented. This con- 
cept will be found most attractive by the clinician but is in need of both electrocardiographic 
and hemodynamic quantitation. Some statements in the chapter, such as one ascribed to 
Rodriguez and Sodi-Pallares, that concentric and eccentric hypertrophies of the left ventricle 
can be distinguished electrocardiographically, are not supported by the necessary anatomic 
data. The overwhelming zeal of the Mexican investigators to make anatomical diagnoses 
from the electrocardiogram, though commendable, is at times quite unrealistic. For example, 
the following grossly qualitative statement follows a description of the electrocardiogram 
in cases with moderate pulmonary stenosis: “It is important to recall that these morphologies 
are not pathognomonic of moderate pulmonary stenosis being found also in: Patent ductus 
arteriosus with very high pressure in the pulmonary arteries; some cases (4 per cent) of 
atrial septal defect with very high pulmonary pressure; some cases of mitral stenosis with 
very high pulmonary pressure; and a very few cases of chronic cor pulmonale with very 
high pulmonary pressure.” In short, the electrocardiogram described is found in so many 
conditions that the clinician, who deals with persons and not statistics, is obliged to depend 
on other than the electrocardiographic method to make a diagnosis. A more frequent re 
ferral to such overlap of several anatomic diagnoses with one electrocardiographic configura 
tion would call much needed attention to the limitations as well as attributes of the 
electrocardiographic method in clinical diagnosis, 

In the same chapter the author discusses his ideas of first-, second-, and third-degree left 
bundle-branch block. These are based on experiments done on dogs and have been transferred 
to the human electrocardiogram without qualification. Whether al statements made are 
correct cannot easily be proved or disproved, but it is noteworthy that all instances of 
second- or third-degree block have a QRS interval of 0.12 second or more, a generally ac 
cepted criterion of left bundle-branch block if the Q wave is absent in leads reflecting the 
surface of the left ventricle. In the first-degree block, ORS intervals are said to vary between 
0.07 and 0.11 second; whether the electrocardiographic morphology described for this group 
indicates block of the left bundle branch is subject to debate. 

The discussion of the electrocardiogram in myocardial infarction complicated by bundle- 
branch block is the poorest in the book. It is obvious that the pathological correlations were 
made by reference to necropsy protocols, not by personal examination of the heart. No 
matter how meticulous the examination made by the pathologist may be, “correlation by 
protocol” can only be of the grossest type, at best. There is some question, too, whether 
several of the curves illustrated are actually examples of “bundle-branch” block. 


Chapter VII deals with the numerous experimental investigations carried on by the author 
relative to activation of the dog's heart, although the chapter is titled “Activation of the 
Human Heart.” A disturbing statement in this chapter is that conclusions regarding septal 
activation have been reached in disagreement with those of Lewis by means of “improved 
The latter have included the use of a direct-writing end-instrument (type not 


techniques.” 
mentioned), as contrasted to the string galvanometer used by Lewis with frequency charac- 
teristics better by a factor of at least three. This is not meant to imply that the author's 
observations are not correct, but the claim under the circumstances of improved techniques 
is somewhat more than an overstatement. Incidentally, the author studied only three points 
on the septal surface. His results disagree not only with those of Lewis but with those of 
contemporary investigators using really improved and superior techniques. 
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The author and his group have come to the conclusion that anatomically most of the 
septum belongs to the left ventricle and that in bundle-branch block delay in excitation 
occurs at the anatomical dividing line between the left and right sides (“physiological bar- 
rier”). The experimental methods used in this difficult investigation are of questionable 
accuracy. The interpretation of the results is a little reminiscent of the muscle-bundle 
theory of spread of excitation of Robb, which received some attention in the middle thirties 
but was subsequently discarded. Of significance is that the data of others on this problem, 
obtained in dogs, again do not agree with the findings of the Mexican group 

Chapter VIII, on “Electrical and Anatomical Position of the Heart,” does not give 
adequate consideration to the importance of the lead vector and image space to the concept 
of electrical position. Chapters IX, X, and XI, “Vectorcardiography,” the “Ventricular 
Gradient,” and the “Intracavitary Potentials,” are straightforward and seem to cover the 
respective fields well. 

A general criticism of the book is one which might be applied to some of the research of 
the author’s group. The experiments done are ingenious, the energy consumed in_ their 
execution must be prodigious, and the sincerity and honesty of their interpretations cannot 
be questioned. At the same time, it is often difficult in the reports to differentiate between 
fact and opinion, observation and belief. The results are not always as quantitative or «s 
well controlled as they might be. As a result, even though entirely correct, they are not 
easily accepted by the critical reader. Notwithstanding, the work is always stimulating and 
provocative, and Sodi-Pallares and his associates deserve much credit for their untiring 
efforts and boundless enthusiasm toward making the electrocardiographic method more exact 

Certainly every expert in the field will want this book, even though he may disagree with 
some of its contents. Cardiologists and internists with a special interest in the electro 


cardiographic method will enjoy its point of view. It is a little profound for the practitioner 
and student, but they will find it refreshing in its approach as compared to the usual didactic 
cook-book type of electrocardiographic text, which seems to be published in such great pro 
fusion of sizes, shapes, and colors especially for them 


CHARLES EF. KossMANN, M.D 


Proceedings of the Annual Meeting, Council for High Blood Pressure Research, Amer- 
ican Heart Association, Cleveland, Ohio, Nov. 18-19, 1955. Volume IV. Price, $4.50 
Pp. 186, with 73 illustrations. American Heart Association, 44 E. 23d St., New York 
10, 1956 


This is the report of the annual meeting of a council of the American Heart Association, 
whose special interest is hypertension research. These proceedings represent an account of 
the meeting held in Cleveland, Ohio, Nov. 18 and 19, 1955. 

This volume is divided into two sections. The first of these has to do with general 
problems of the circulation, with special regard to hypertension and pertinent methodology 
In this section Stanley FE. Bradley writes of the integration of the splanchnic circulation in 
systemic hemodynamic adjustments; Arthur Grollman comments on the pathogenesis ot 
experimental and clinical hypertensive cardiovascular disease; Albert A. Brust and Eugene 
B. Ferris report on a long-term study of the varying patterns of blood pressure response to 
autonomic blockage, and Henry A. Schroeder and H. Mitchell Perry Jr. summarize the case 
for involvement of trace metals in vascular disease. The second part of these proceedings 
is made up of a symposium on neurovascular relationships. In this section Paul D, MacLean 
reports on the psychic and visceral functions of limbic cortex and rhinencephalon; H. W 
Magoun comments on stress mechanisms of cephalic brain stem; S. C. Wang, on bulbar 
regulation of cardiovascular activity, and Jurg A. Schneider, on the central action of anti 
hypertensive drugs. 

Most of these papers and the subsequent discussions make interesting reading for the 
average internist or person interested in hypertensive mechanisms. Some of them, such as 
Schroeder and Perry’s report and that of Brust and Ferris, give the reader an opportunity 
to see excellent summaries of work which has been going on for long periods of time. The 
papers on neurovascular relationships are of interest because they demonstrate the advances 
that have been made in understanding neural control of vascular tone and they point out the 
difficulty of making reliable observations on central nervous system phenomena and the care 


one must take to obtain reproducible data. One cannot read these pages without being im 
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pressed with the wide gap in knowledge between what antihypertensive drugs do in the hyper- 
tensive patient and our knowledge of what causes these effects. In the majority of instances 
the discussions recorded at the end of each paper add to and bring the paper into better 
focus. However, the comments are not uniformly well edited, and at times one has difficulty 
in obtaining a clear view of the commentor’s thoughts. 

As in most proceedings of this type, there is little new in the book, and that which was 
new when the meeting occurred, in November, 1955, has been documented in articles since 
that time. Nevertheless, these proceedings will prove of interest to many physicians because 
they represent an attempt to summarize specific facets of a research field and because other 
leaders in the same field have an opportunity to express themselves concerning the signifi- 
cance or possible errors in the investigations. The volume can be recommended as an 
interesting evening’s reading and should be useful for frequent reference for those in- 


terested in hypertensive research 
Warter M. M.D 


Pulmonary Emphysema. Fdited by Alvin L. Barach, M.D., and Hylan A. Bickerman, 
M.D. Price, $10. Pp. 545, with illustrations. Williams & Wilkins Company, Mount 
Royal and Guilford Aves., Baltimore, 1956 


This book is divided into two parts. The first part, a series of chapters written by 
Barach, Bickerman, and Beck, is a detailed account of therapeutic measures used by the 
New York Presbyterian Hospital group. They give many helpful hints on how to deal with 
the patient who has chronic lung disease. The second half of the book is a series of mono 
graphs on different phases of the emphysema problem. Dayman has written an excellent 
chapter on the mechanics of breathing, in which he points out that loss of elasticity and of 
integrity of the supporting tissues of the airways is a very important element in producing 
obstruction to expiratory flow of air. Fowler, Miller, and Helmholz, candidly discuss the 
administration of bronchodilator aerosols and the use of intermittent positive-pressure breath 
ing in patients with pulmonary emphysema and conclude that aerosols do benefit the emplhiy 
sema patient, whereas intermittent positive-pressure breathing is less effective. Alexander 
discusses the physiologic considerations in management relative to the development of acidosis 
and to the work of breathing. The role of infection in chronic hypertrophic pulmonary 
emphysema is discussed by Knight and White. They point out that emphysema is frequent!y 
secondary to pulmonary infection of almost any type. In the patients with chronic lung 
disease they advocate some kind of antimicrobial therapy on a semicontinuous regimen, 
although they quickly state that this poimt has not received sufficient study. They do give 
detailed notes on dosage schedules of antimicrobial drugs to be used in patients with chronic 
bronchitis. Riley discusses the diffusing capacity of the lungs in patients with emphysema 
These studies provide evidence in the living patient regarding the function of the alveolar 
walls, and from these studies certain deductions regarding structure can be made. Manage 
ment of patients with respiratory acidosis is admirably described by Cherniack. Fishman 
and Richards have written an excellent chapter on cor pulmonale and chronic pulmonary 
emphysema, Deterling describes the many futile operations which have been devised for the 
surgical therapy of diffuse hypertrophic emphysema. In some cases dramatic improvement 
has been noted following obliteration of large localized blebs or bullae which compress 


adjacent functional lung tissue. Respiratory function tests are described in a very practical 


fashion by Meneely and Callaway 

The etiology of pulmonary emphysema is poorly understood. In the introductory chapter 
Barach discusses the current theories regarding development of pulmonary emphysema and 
does make a distinction between primary empliysema and emphysema secondary to other 
chest disease. Some of the other authors, notably Dayman and Fowler, make a clear-cut 
distinction between primary and secondary emphysema. In many of the sections on therapy 
this distinction has been lost, and in the case of secondary emphysema it is difficult to 
separate the emphysema component from the primary disease process. Because this distinc 
tion between primary and secondary emphysema is poorly drawn, there is no common agree 
ment among physicians about the definition of emphysema. Some physicians visualize the 
patient with primary emphysema without other chest disease, whereas other physicians think 
of the patient with chronic lung disease in whom emphysema is a secondary process. Since 


many of the drugs used in the treatment of pulmonary emphysema do benefit diseases which 
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may produce secondary empliysema, there is great confusion regarding therapy. lL believe 


that this failure to draw the line sharply between emphysema and diseases which may cause 
emphysema is a weakness in this text 

Barach and his co-workers frequently used the word “bronchospasm” in regard to pul 
monary emphysema. In contrast, Dayman, in his chapter on pulmonary dynamics, points out 
that in advanced uncomplicated emphysema the rigid restriction of expiratory flow is 
precisely accountable to the inflexible properties of a check valve resulting from bronchiolar 
collapse. It is obvious that there is disagreement about the role of bronchospasm in produc 
tion of bronchiolar obstruction in pulmonary emphysema. Since large sections of this text 
are devoted to therapy aimed at relieving bronchospasm, it is extremely important that the 
role of bronchospasm be adequately assessed and understood. I believe that the available 
evidence overwhelmingly supports the thesis that bronchospasm is either nonoperative in 
primary pulmonary emphysema or an extremely small factor. [ feel that the essayists who 
devote large sections to therapy for the relief of bronchospasm are failing to differentiate 
emphysema from other diseases associated with it, such as bronchial asthma, which may be 
characterized by bronchospasm 

This is an interesting and provocative book. It is one which should help the general 
practitioner and the internist in his management of the patient with chronic lung disease 

Grorce N. M.D 


Practical Diagnosis and Treatment of Liver Disease. [}y Carroll Moton Leevy, M.D 
Price, $8.50. Pp. 336, with 84 illustrations. DB. Hloeber, 49 33d St, New 
York 16, 1957 


This is one of the several books on liver disease which have recently been published. The 
author states in the preface that this volume is “intended to provide a concise, current guide 
to the practicing physician.” Like most books which are aimed at the “busy practitioner,” 
this volume suffers from brevity. In order to cover the field of liver pathophysiology in a 
monograph of this size the author has severely limited the discussion of many important 
aspects of liver disease. It is unfortunate that the physiology of the liver is dismissed in two 
pages of text and that the pathogenesis of liver disease is contained in one page, half of 
which is devoted to a diagram. The author wisely emphasizes a “composite approach” to the 
patient, which he defines as the serial evaluation of clinical, biochemical, and histologic 
studies. The opinions expressed in this volume are based on data obtained from one thousand 
consecutive patients with liver disease who receive this composite study at the Jersey City 
Medical Center. As Dr. Franklin Hanger points out in his forward to this volume, the 
authors have organized at their institution a coordinated patient study which is a model of 
its kind. The book would serve a better purpose if the author had allotted more space to 
the precise elucidation of the workings of this study method and had outlined more clearly 
and in more detail the results obtained therefrom 

The chapter on liver function tests is very good. An attempt is made to explain the 
mechanism of the various liver function tests. Included is a helpful table of liver function 
tests, their normal values, and references for the methods. Since the book is aimed at 
practitioners, it is of interest that in the discussion of tests for bilirubin in the urine the 
Franklin test tablets and the Ictotest are not mentioned, even though they are in wide use 
by practitioners. However, the foam test and the methylene blue test, both of which are 
unreliable, are included. The chapter on principles of treatment is good, and there are 
detailed instructions for diets, paracentesis, the use of the Blakemore bag, and other pro- 
cedures concerned with the care of patients with liver disease. A surprisingly large number 
of rare diseases of the liver are noted, but unfortunately, due to space limitation, the dis 
cussions are so sketchy that they are of very little practical benefit. References are adequate, 
so that the interested student can easily find additional information. The index is complete; 
the format, we!l done, and the print, easy to read. The illustrations are good, and many are 
in color. Numerous helpful charts and diagrams are included 


James A. Ciirroxn, M.D 
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Straight to the Heart: A Personal Account of Thoughts and Feelings While Undergoing 
Heart Surgery. By George Lawton, with special supplement by Ethel Lawton. 
Price, $5. Pp. 347. International Universities Press, Inc., 227 W. 13th St., New York 11, 
1956. 

Almost any surgical operation has a certain inevitable drama connected with it. This no 
doubt is one of the reasons why people have been willing to pay surgeons very large fees for 
cutting them up. The dramatic qualities of an operation on the heart are such that even 
conservative laymen are likely to get a little starry-eyed and ecstatic. This book by Lawton 
describes a patient’s-eye-view of cardiac surgery. If one can stomach the flamboyant deification 
of his surgeon and the implication that he is not only the greatest and best, but also, as it 
were, the only real surgeon for heart operations and his hospital and the only cardiac shrine, 
this book has some interesting discussion of how patients feel and react to illness, operaions, 
and convalescence. While it is well for doctors to be thoroughly imbued with the patient's 
reactions to them, I do not believe that this book will appeal to most physicians, many surgeons, 
or even the hero in his magnified image, though it will appeal to many laymen in a heart 
conscious nation. I can’t escape from the uneasy feeling caused by the author’s slightly self- 
conscious awe and worship generally reserved for religious themes more orthodox than a 
dependent patient’s deification of his favorite doctor. The Christian Scientists in the Mother 
Church in Boston cannot improve on this form of worship. Carminative but not emetic. 

B. Bean, M.D 


Administrative Medicine: Transactions of the Fourth Conference, October 31, November 
1 and 2, 1955, Princeton, N. J. Edited by George S. Stevenson, M.D. Price, $4.25 
Pp. 251, with illustrations. Josiah Macy, Jr., Foundation. Publications, 16 W. 46th St., 
New York 36, 1956. 


I picked up this book on administrative medicine with more than a few misgivings. 
Administrative medicine is a term which conjures up all kinds of ideas in one’s mind. It 
suggested to me manipulations by committees, the problems of deans, the struggle for more 
space in the curriculum, and physicians as teaching pawns on the academic chess board. This 
particular volume of administrative medicine, however, is misnamed, for it makes a brave 
effort to evaluate various plans for prepaid medical care. The headings of the various 
chapters which are essays by individual persons, and then a general discussion reveal the scope 
of this particular volume. The topics include an essay on measuring the needs of medical 
service, the health insurance plan of greater New York, assessment of the quality of services 
in a prepaid group practice plan, assessment of the effectiveness of programs in operation, 
a study of the quality of medical care, assessment of the quality of services in the Boston 
metropolitan area, and British experience in appraising the adequacy of their state system 
of medical care. These are very thoughtful communications, for the most part. The discus- 
sion has been edited to remove the puzzled asides of the various commentors which in tran 
script may sound as though they were being roused from a deep sleep while making their 
remarks. For instance, there is very little purpose in repeating a question which has already 
been answered in preliminary essay, though the question may have been part of the real trans- 
actions. 

The subject matter of this book is of great present importance to all teachers, as well 
as all practitioners of medicine. We see the rise in power and scope of group insurance, 
group practice, and perhaps ultimately complete voluntary prepaid medical care. Perhaps our 
own trend in the direction of state medicine, such as is now thoroughly established in England, 
may be seen here in outline. 

Very little emphasis was given to the contributions made in the past by the so-called 
“charity patient” as a subject for teaching and research as well as a center of interest for 
those learning the arts and skills of medicine under the supervision of medical teachers 
Whereas “private patients” have been used extensively for teaching in many hospitals and for 
a long time, large general hospitals have provided undergraduate students, the clinical clerks, 
with a milieu for their learning and matériel for their studies. The implications of free selec- 
tion of physicians, the importance of a fee for service as incentive, and the vast and intricate 
administrative overheads of wasted time and money in large institutions are all discussed 
admirably. 


B. Bean, M.D 
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Terramycin (Oxytetracycline). By Merle M. Musselman, M.D. Price, $4. Pp. 144, with 
4 illustrations. Medical Encyclopedia, Inc., 30 E. 60th St. New York, 1956. 


The first part of this review deals with the physical and chemical properties of ‘Terramycin, 
its pharmacology, and its antimicrobial activity. The remainder of the book is devoted to the 
treatment of various types of infection in the different systems of the body. In general, it 
is uncritical, though a large amount of information is contained in it. Little-known points, 
such as the interference with absorption of the drug produced by aluminum hydroxide gels, 
are emphasized. The combination of judicious surgery with Terramycin treatment is stressed 
Not enough emphasis, on the other hand, is given to the increasing resistance of many 
organisms, such as staphylococci (up to 80%), to this agent, and a scant two pages are 
devoted to resistance and reactions, with practically no mention of staphylococcal diarrhea 
as a complication. The book tries to sell Terramycin rather than critically appraise it, and 


for this reason it is not as useful as it otherwise might be. 


IAN MACLEAN M.D. 


The Doctor as a Witness. By John Evarts Tracy. Price, not given. Pp. 217. W. B. 


Saunders Company, 218 W. Washington Sq., Philadelphia 5, 1957. 


John Evarts Tracy, Professor of Law (Emeritus), University of Michigan, has written 


“The Doctor as a Witness” to fulfill a demand by doctors interested in the subject. With 
clarity, conciseness, and easy readability the contents cover the basic knowledge pertinent to 
the doctor in medicolegal situations that range from a definition of “legal proceeding” to 
“proposed improvemdits in the law as to the use of expert medical testimony.” All this is 
done in 217 pages that are indexed for quick reference. This is an excellent primer to acquaint 


doctors with their own obligations and perogatives in legal proceedings. 
Carro_e B. Larson, M.D 


Ciba Foundation Colloquia on Endocrinology: Vol. IX. Internal Secretions of the Pan- 
creas. Edited by G. E. W. Wolstenholme and Cecilia M. O’Connor, Price, $7 
Pp. 292, with 100 illustrations. Little, Brown & Company, 34 Beacon St., Boston 6, 1956 


This volume contains the papers and the discussions following their presentation at the 
Ciba Colloquium on “The Nature and Actions of the Internal Secretions of the Pancreas,” 
in London, June 21-23, 1955. The seventeen essays deal with a wide range of subject within 
the central theme, and one cannot choose among them for excellence. 

The first two papers discuss the destruction of the a-cells by a chemical agent and the 
metabolic effects of their loss from the organism. The following discussions are concerned 
with the relationship of growth hormone and blood insulin activity and the control of the 
secretory activity of both the a- and the f-cells. This is considered from the standpoint of 
nervous control, metabolic factors, and endocrine influence in each case. In this same vein, 
the effects of hypophysectomy and prolonged STH administration on the a-cells are presented 

The next several papers are concerned with the chemical structure of insulin and a review 
of research on glucagon. The following essays discuss the chemical and biological character 
istics of the hyperglycemic factor, its stimulation of the formation of phosphorylase from the 
inactive form in the liver, and its inhibition of insulin in vitro as studied in the isolated 
rat diaphragm. Other topics include the action of insulin in the liver and the permeability of 
cells to sugar and the role of insulin in this mechanism, The final paper advances evidence 
that both internal secretions of the pancreas stimulate growth. 

In his closing remarks, the chairman suggested that the problems presented seemed in 
many instances more complicated in the later stages of the colloquium than they had at first 
This impression is conveyed to the reader, because much of the material presented is contro 
versial and the evidence, by nature of the problem, incomplete. Nevertheless, much may be 
gained by reading this report, for the presentations are factual and succinct. Further clarifica- 
tion of some of the obscure points is afforded by full presentation of the discussion which 


followed each essay. 


R. C. Harpin 
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Clinical Laboratory Methods. Fifth edition. By W. E. Bray. Price, $9.75. Pp. 731, 
with 142 illustrations. The C. V. Mosby Company, 3207 Washington Blvd., St. Louis 3, 
1957. 

Six years have passed since Dr. Dray last revised his handbook of laboratory methods 
The present, and fifth, edition offers no departure from the previously established format. 
Eight chapters embrace the usual fields of clinical pathology, including chemistry, bacteriology, 
hematology, parasitology, serology, mycology, urinalysis, and surgical pathology; the remaining 
nine chapters cover material most generally discussed under the headings listed above or in an 
appendix, It is claimed that the organization chosen improves the teaching value of the 
presentation, which may well be the case 

Granted the format, several features of the book remain puzzling to me. The general 
tenor of the discussion seems aimed not at the medical student but at the technician in a 
small hospital laboratory, who might perforce rely heavily on this volume. This impression 
is fostered by the limited interpretive discussion and the relatively abundant technical detail 
Yet several key points of technique are relegated to literature references, which by all odds 
would not be available to small hospital laboratories. Even for use by medical students a few 
pertinent sentences would have settled matters and made the volume more useful. The sensi 
tivities of pathogens to antibiotics are found not in the chapter on bacteriology, but in the 
chapter on poisons and foreign substances. Several similar semantic hazards exist. Many 
of the chemical procedures quoted fall somewhat short of the best currently available even 
to the modest laboratory. Spectrophotometry, for example, is given a polite nod, but it is 
hardly treated as a good friend. The chapter on hematology is the best of the lot, but equally 
good presentations are available with more comfortable discussions of the other phases of 
laboratory diagnosis. 

The handsome physical appearance of the book is marred by an unfortunate inversion of 
a figure (p. 312) and by seattered typographical errors, some of which have been carried 
over from the last edition, but these are minor matters 

Ropert L. Dryer, Pu.D. 


A Manual of the Common Contagious Diseases. liith edition. By Philip Moen Stimson, 
M.D., and Horace Louis Hodes, M.D. Price, $8.50. Pp. 624, with 83 illustrations and 
10 plates. Lea & Febiger, 600 S. Washington Sq., Philadelphia 6, 1956. 


Here is a book to be warmly recommended. It is attractively prepared and interesting to 
read, The format is standard, with chapters on the individual diseases and others on anti 
biotics, serum reactions, and general management. The pictures are clear, attractive, and 
helpful. In this era, however, when many physicians will never see diphtheria, it is a pity 
to spend fifty-eight pages on the disease, particularly when only forty-one pages are spent 
on B-hemolytic streptococcal infections, including scarlet fever 

The separation of bacterial, fungal, and virus diseases into contagious or noncontagious 
kinds is outmoded. The title of the next edition might well be “A Manual of the Common 
Infectious Diseases.” It would be nice to find chapters in that new edition on infectious 
hepatitis, the encephalitides, and, particularly, staphyloceal infections. These, however, are 
minor criticisms of a book which will be useful to students and practitioners alike. It is a 


worthy product of its two distinguished authors 
TAN MACLEAN Situ, M.D 


Experimental Methods for the Evaluation of Drugs in Various Disease States. [dite:! 
by Otto V. St. Whitelock, Franklin N. Furness, and Bradford N. Craver. Price, $4 
Pp. 269, with illustrations, Published as the Novy. 16, 1956, issue of the Annals of the 
New York Academy of Sciences 
One hundred fifty years ago the value of a drug was likely to be judged by what some 

authority had written of it in a textbook. This had been copied from another book. Thera 


peutic nihilism arose from such a vacuum During recent decades clinical investigation has 


had as one of its major obsessions the evaluation of drugs in therapy. At the point where 
physiology, pharmacology, chemistry, and clinical medicine meet, we find the patient. He is 
the ultimate subject and object in all medical investigation, since the final aim in biology is 
the understanding of man in health and disease. The mathematicians, the statisticians, the 
single blindfolders, the double blindfolders, the sophisticated, and the novice have poure| out 
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a vast plethora of reports about drug tests. But in spite of this there are more drugs and 
many more names for drugs than we know what to do with. The reasons for this are set 
forth very clearly in the studies reported in this symposium in the Annals of the New York 
Academy of Sciences. Every clinical investigator should read it carefully, for it gives the 
details of well-done experiments and calls attention to some of the failures in experimental 
design or in evaluating what has been done 

One can classify drugs in an almost endless number of ways, and such a list might include 
(1) compounds completely foreign to mammalian metabolic economy which happened to have 
important pharmacologic and therapeutic effects (diethylstilbesterol is an example of this 
class); (2) hormones which are deficient because the endogenous manufacturing source fails 
(steroid hormones in Addison's disease are an example); (3) vitamins which are used not as 
replacement therapy but as placement therapy if they have been deficient in the diet or the 
need for them is enhanced or digestion and assimilation are thwarted; (4) vitamin antagonists 
(such as aminopterin, which interferes with a function of folic acid and slows the growth 
of rapidly dividing cells); (5) drugs (such as nitrogen mustard) which produce effects 
similar to those of x-rays; (6) neurohumeral drugs (such as belladonna and epinepherine) ; 
(7) enzyme inhibitors and poisons. A good test of drugs needs subjects or patients as neat 
alike as possible and circumstances identical, with the route of administration, the size of the 
dose, the speed of administration, and many other factors controlled, The ditheulty of all 
clinical evaluation resides in the traditional context of patient and physician, so that even a 
double blindfold test done by physicians in hospital, office, or clinic introduces uncontrollable 
factors which may introduce forces which lead to error even in the controls. What, then, 
is a control, and what is normal? Since these questions have never been answered to our 
unanimous satisfaction and may be unanswerable, we shall continue to get practical but not 
final answers and instruction and help from such carefully planned attacks on drug testing as 
are set forth in the articles of this volume. Anyone using drugs in therapy should study it 

B. Bean, M.D 


Analytical Study of North Carolina General Practice 1953-1954. Iby Osler L. Pete: 
son, M.D.; Leon P. Andrews, M.D.; Robert S. Spain, M.D., and Bernard G. Greenberg, 
Ph.D. Price, not given. Pp. 165. Published as Part 2 of the December, 1956, issue ot 
The Journal of Medical Education (Vol. 31, No. 12) 


This remarkable analytical study of general practice in North Carolina in 1953-1954 should 
be studied and meditated upon by physicians in practice and those who teach them. Here 
a real effort is made to study the doctor at work and to see how he goes about his business 
of talking to, examining, studying, diagnosing, treating, and managing his patients. A serious 
problem in any study which is as intensive as this is that it cannot be very extensive. The 
majority of analyses available from the very comprehensive study included less than one 
hundred physicians. It is, of course, forbiddingly difficult to try to extrapolate the findings 
from one place at one time to other places and times. Herein lies one of the difficulties of 
interpretation, Another criticism which will occur to skeptical thinkers is the fact that this 
was a study of general practice by internists. However carefully and honestly they try to 
trim their sails and make adjustments, there is always the question of a built-in head wind 
or at least cross current. 

The conclusions in this book include a number of surprises, as well as the verification 
of certain well-established beliefs and prejudices. They cannot be summarized briefly, thoug! 
certain general trends are obvious. One of the most outstanding facts was that performance 
in various aspects of general practice bore a close relationship to the amount of training 
in internal medicine which the general practitioner had had after graduating from medical 
school. There was a tendency for those who did well in medical schools to do well in practice 
but there were so many exceptions of those failing to live up to expectations, as well as those 
far exceeding the fondest hope, that they lose all value in forecasting individual performance 
Another interesting observation was that the influence of good performance in medical school 
and increased training in internal medicine were lost as time went on. This I interpret to 
mean that the best physicians learn by experience and that being or becoming best includes 
having the proper attitude toward patients. The ability to gain from experience does not 
mean seeing thousands of cases, but seeing patients perceptively and intensively. It is sur 
prising that the quality of medical care rendered had very little relation to the number of 
journals subscribed to, but this may or may not be the same as the number of journals read 
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Attendance at postgraduate meetings or neglect of them had no significant relation to providing 
good medical care. 

As would be expected, advancing age was associated with a lower quality of work, but 
it is impossible to say to what extent this represents something which inheres in the education 
of those who happen to be older now or whether it is a trend, a secular trend, which might 
manifest itself later by decline in the quality of service rendered by those who now rate high. 

While a study such as this must be judged critically and cautiously, and the conclusions at 
best are representative of a rather narrow segment of experience, it is a pathfinding study, 
preparing the way for others from which similar generalizations may emerge, or the experience 
may point in other directions. Until we have a body of such studies, the direction of medical 
education will continue to be determined more by the preconceptions and accidental capacities 
of teachers than by an orientation along the lines laid down by a sound logical approach 
Internists who are pleased that sound teaching in medicine correlated with excellent medical 
care await with patience and interest a similar study by surgeons. 

B. Bean, M.D 


Williams-Waterman Fund. By Robert R. Williams. Price, not given. Pp. 120, with 
illustrations. Distributed by Kesearch Corporation, 405 Lexington Ave., New York 17, 1956 


This book gives a birds’-eye view, and an intimate one, of the developmental phase of one 
of the B-complex vitamins told in a very informal way by Dr. Williams, who was a central 
figure in the discovery, isolation, and synthesis of thiamine. It presents clearly and honestly 
one side of the recurring problems of medical patents; research foundations; the vested 
interests of large-scale business corporations manufacturing drugs, vitamins, and therapeutic 
agents, and the basic problem of “enrichment” of depleted foods. It illustrates one way of 
plowing back profits into research. The intimate personal details and the photographs give 
autobiographical insights which make it seem rather like a cozy look at the family album dis- 
played by the charming autobiographer. This not only gives pleasure but has much historic 
value too 

Some of the paradoxical situations which occur when the owner of a patent is a major 
evangelist for a public health program which will require the use of vast quantities of 
material for which he holds patents and how they were resolved in this instance provide 
the stuff of high drama. They are discussed with fervor. Behind this man’s life work there 
is evidence of a burning missionary spirit aimed at improvement of the nutrition of the whole 
world population. Williams, a true conquistador of the halcyon days of vitamin discovery, 
has painted a picture with the candor of a Grant Wood self-portrait. He has been a leading 


yroponent of the enrichment programs and has supported efforts to establish “allowances” for 
proj 


vitamins which none will say err on the low side, 

There is much interest for the thoughtful person in considering the different emphasis 
of his brother, R. J. Williams of pantothenic acid fame, one of whose major contributions 
has been the demonstration of widely differing vitamin requirements among different persons 
in any group. His theme is biological and biochemical individuality. The question posed for 
us now and in the future is this: How extravagant can we be in food allowances, erecting 
a tent large enough to cover literally everyone in a scattered crowd, protecting them all from 


rain which is infrequent and unpredictable? 
B. Bean, M.D 


The Merck Manual: A Handbook of Diagnosis Treatment Materia Medica. Ninth edi- 
tion. Edited by Charles E. Lyght et al. Price, $6.75. Pp. 1888 Merck & Co, Inc., 
126 E. Lincoln Ave., Rahway, N. J., 1956 


This familiar volume has been a source of ready reference for physicians throughout 
the country for a number of years. The ninth edition does credit to its predecessors. It 
contains up-to-date chapters on each of the specialized fields of medicine, ranging from allergy 
to venereal diseases. There is a separate section describing routine procedures, such as im- 
munizations, bedside procedures, and laboratory tests. The individual discussions of clinical 
material are brief, up to date, and accurate in content. As previously, it will provide a quick 
source of information for the busy practitioner and the student alike. 

Rosert E. Honces, M.D. 
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Retrolental Fibroplasia Role of Oxygen. Report of the Sixteenth M & R_ Pediatric 
Research Conference. Price, not given. Pp. 62, with illustrations. M & R Laboratories, 


Columbus 16, Ohio, 1955. 


It may seem odd to review a book which deals with a problem uniquely and exclusively 
in the domain of pediatricians and ophthalmologists, but it gives us some interesting points 
of departure for general speculation. This conference on retrolental fibroplasia was held 
more than two years ago. The disease, a model of medically produced trouble, is itself a 
profound paradox, which tends to refute the all-encompassing generalizations which attribute 
all disease to stress. We have an essential material, oxygen, which can easily kill when a 
person is exposed to concentrations which are very high or low. The story of retrolental 
fibroplasia began with the report by Zacharias and Kinsey, in 1949, demonstrating an in 
creased frequency of retrolental fibroplasia in premature infants exposed for long periods 
to high concentrations of oxygen. Soon this was confirmed by observations made by Camp 
bell, in Australia, and Crosse, in England, and since then it has been verified repeatedly. 
Insofar as the pathogenesis is known, at a particular era of intrauterine and early neonatal 
growth the vessels are highly susceptible to extra oxygen, which causes vasoconstriction, 
vasospasm, and ultimately vascular obliteration. When this occurs and after the great 
abundance of oxygen is reduced, there is an ingrowth of new vessels into the retina to supply 
blood where the old pathways have been obliterated. While exactly analogous situations do 
not prevail in clinical medicine, therapy with high concentrations of oxygen, positive-pressure 
oxygen therapy, and the employment of oxygen in high-altitude flying should remind us of 
the fact suggested hundreds of years ago by Paracelsus that any therapeutic agent is a 
poison when it is used to excess, and the same may be said of any food or other item es 
sential to our health and well being. Thus oxygen, an absolute requirement for life, is a 
poison when given too soon and too much. 

Witttam B, Bean, M.D. 


Clinical Examinations in Neurology. [}y members of Sections of Neurology and Section 
of Physiology, Mayo Clinic and Mayo Foundation for Medical Education and Research, 
Graduate School, University of Minnesota, Rochester, Minnesota. Price, $7.50. Pp, 370, 
with 76 illustrations. W. B. Saunders Company, 218 W. Washington Sq., Philadelphia 
5, 1956 


The Sections of Neurology and Physiology of the Mayo Clinic have combined their 


extensive clinical experience in this very practical book. It is mainly concerned with the 


history-taking and neurological examination but it has excellent chapters on electroencepha! 
ography, electromyography, cerebrospinal fluid, and biochemical and pharmacological aids 
A unique addition is the inclusion of the various record sheets and examination 


to diagnosis 
Section. A distracting feature of the book is the 


forms currently used by the” Neurology 
lengthy explanations of the grading systems employed for reflexes, muscle strength, ete., 
which credit the examiner with an acuity of observation that can differentiate nine degrees 


of reflex activity from —-4 through 0 to +4. 
The chapter on electromyography includes several characteristic records of muscular dis 
turbances and a simple classification that clarifies this subject for those that do not have 


an extensive background in neuromuscular physiology. Similarly, the chapter on electro 


encephalography has a useful classification based on functional disturbances of basic nerve 
networks as formulated by recent work in neurophysiology. However, some may argue with 
the diagnostic forecasting of the electroencephalogram, 


the sanguine statistics given for 
The section on 


especially for the exclusion of certain disorders when the record is normal 
testing of specific muscle function has excellent diagrams which should remove some of the 
labor from this arduous and confusing portion of the neurological examination, 

This book has avoided the eponyms, abstruse maneuvers and reflexes, and the endless 
subdivisions of aphasias that often occupy books of this type and make an occult science of 
neurology. It is written for the clinician who is interested in finding out what is wrong with 
his patient. The book is a credit to its authors and is warmly recommended to anyone who 


has to deal with diseases of the nervous system. 


Ropert J. Joynt, M.D 


A. M. A. ARCHIVES OF INTERNAL MEDICINE 


Peripheral Vascular Disorders. [dited by Peter Martin, R. Beverly Lynn, J. Henry 
Dible, and Ian Aird. Price, $20. Pp. 847, with illustrations, E. & S. Livingstone, Ltd., 


16 and 17 Teviot Place, Edinburgh 1, 1956 


Peripheral vascular disease, a theme long known to surgeons, has been expounded ad- 
mirably in this country by a number of internists. The volume “Peripheral Vascular Dis- 
ease,” by Allen, Hines, and Barker, of the Mayo Clinic, now in its second and expanded 
edition, has become our standard book of reference. Therefore, I opened this book on 
“Peripheral Vascular Disorders,” by several British authors, with the belief that the field 
was already so well covered that little could be added. I find, however, that this is a splendid 
volume. It is organized along the traditional lines of anatomy, physiology, clinical examina- 
tion, and technical examinations, including radiology This leads through pathological 
to pathology and surgery, but does not neglect the accepted forms of medical 


physiology 
The remainder of the book deals with individual diseases, which are described 


management 
in detail, a description which is supported admirably by the profuse and excellent illustrations. 
In fact, | saw no illustration which failed to get its message across, which is unusual even 
in books illustrating the principles and problems of physical diagnosis. Though this volume 
is surgical in its orientation, it is comprehensive in the many subjects which are discussed 
There is relatively little comment on vascular lesions which occur in and just under the skin, 


perhaps because such lesions have been considered the prerogative of internists and derma- 


tologists 

Though the emphasis is somewhat different from the book of Allen, Hines, and Darker, 
which is essentially eclectic rather than specifically a book prepared by and for internists, 
this “surgical” book is an excellent guide for any ne in general practice or anyone confining 
his work to “internal medicine.” It lives up to what we have come to expect from our British 
colleagues in having a crisp style, somewhat terse, but easy to read. Thus these two books 
serve to complement each other, and both should be available for ready reference in dealing 
with problems of peripheral vascular disease. The book by British authors does not confine 
its emphasis to the “surgical” aspects of vascular disease, and the American textbook is 
comprehensive rather than specialized in its approach. Both are refreshing reminders of the 
essential unity of medicine, which in the last analysis must encompass and not exclude all 
the spec ialties 

WitttAM B. Bean, M.D 


Biochemical Individuality: The Basis for the Genetotrophic Concept. [}y Roger J 
Williams. Price, $5.75. Pp. 214, with illustrations. John Wiley & Sons, Inc, 440 


Fourth Ave., New York 16, 1956 


No one denies that it is necessary to manufacture synthetic pictures of disease which we 


must compare with a synthetic picture of normality. But it takes much wisdom and much 


experience to realize that in the final analysis the notion of the normal as an entity and the 


concept of disease as a classic textbook entity are both figments. In times gone by, when 


physicians were not so bewildered by choosing what specihic to use, since there were so few 
of them, it was possible for wise doctors to concentrate more on the person, There was then 
much thought and action based on ideas of diathesis, disposition, and temperament. Much 
more attention was devoted to the physiognomy of disease as it was modified in each sick 
person. To some extent these views of our medical forefathers were weakened by artificial 
systems of nosography in which single causes were emphasized to the exclusion of the 
tremendous importance of individual variations of response, resistance, susceptibility, and 
so on 

The notion of physical individuality has become widely accepted, with studies of body 
type, with emphasis on such qualities as maleness and femaleness, and with reference to 
susceptibility to disease. In 1916, my father, Rk. B. Bean, published one of the first documented 
studies of the variations in frequency and severity of particular diseases among persons of 
different anthropological types. He found that there were some well-marked tendencies which 
might have some predictive value for the clinician. Thus Hippocratic intuition began to get 
objective verification. Only with the vast proliferation of information obtained by chemists 
have we faced the problem of conformity or individuality in the biological, biocherhieal, 
and enzymatic constituents and characteristics of various people. Roger Williams, who has 


emphasized what he calls the genotropic concept of disease, has amassed a great deal of 
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evidence, much of which has been collected in his own laboratory, which suggests very 
strongly that, just as no two fingerprints are alike, so we all seem to differ, one from another, 
in our biochemical patterns. These arrangements seem to result from genetically determined 
biochemical processes 

As an example of an inevitable corrollary on these facts, we may confront the problem of 


“vitamin requirements.” For a point of argument, let us assume there are finite and specific 


vitamin requirements at a minimal level for safety and, higher, at an optimal level for “ideal” 


health. Let us assume that all the environmental variables, such as climate, activity, preg- 
nancy, lactation, and growth, are kept constant in a sizeable population. Still, the require 
ments for any particular vitamin may vary many many times among different people and in 
the same person, perhaps, from time to time. Likewise, most persons might have some re- 
quirements high; some, middling, and some, low, though conceivably rare creatures might 
have low requirements all across the board and others, all high requirements. The impos- 
sibility of setting up an idealized list of requirements satisfactory for everyone is immediately 
apparent 

This thesis, which seems reasonable but which requires much further verification, 15 
enormously important in clinical medicine, for it emphasizes again that each problem must 
be individualized, that standard doses of most medicines are wasteful for some patients and 
unsafe for others, and that we cannot practice properly unless we know enough of the 
pharmacological effects to adjust our treatment to the individual requirement for various 
patients under varying circumstances. The same is true for food and for vitamins In a 
time of plenty we can be wasteful and advise diets adequate for almost everyone. But in the 
present pressure for space and food as a global problem we may ultimately need to study 
each person's individual requirements for many essential nutrients and tailor his eating to 
suit his needs rather than his tastes. But probably such a custom-built approach can be af 
forded only by those who really don't need it. Roger Williams, in this searching book, gives 
us much to think about, for we can never solve problems until we recognize them and face 


them 
B, Bean, M.D 
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News and Comment 


ANNOUNCEMENTS 


Course in Postgraduate Gastroenterology.—The American College of Gastroenterology 
announces that its annual course in postgraduate gastroenterology will be given at The 
Somerset, in Boston, on Oct. 24, 25, and 26, 1957. 

The course will again be under the direction and co-chairmanship of Dr. Owen H. 
Wangensteen, Professor of Surgery, of the University_of Minnesota Medical School, who 
will serve as surgical coordinator, and Dr, I, Snapper, Director of Medical Education, 
Seth-E-1 Hospital, Brooklyn, who will serve as medical coordinator. Drs. Wangensteen and 
Snapper will be assisted by a distinguished faculty selected from the medical schools in the 
joston area. 

The subject matter to be covered in the course, from a medical as well as surgical view- 
point, will cover, essentially, the advances in diagnosis and treatment of gastrointestinal dis- 
eases and a comprehensive discussion of diseases of the mouth, esophagus, stomach, pancreas, 
spleen, liver and gallbladder, colon, and rectum, with special studies of radiology and gas- 
troscopy. 

For further information and enrollment write to the American College of Gastroenterol- 


ogy, 33 W. 60th St., New York 23. 


Grants-in-Aid by Leukemia Society, Inc.—he Leukemia Society, Inc., established 
specifically for the purpose of encouraging research directed at finding a means for a pre- 
ventive measure, control, or cure of leukemia, will award grants-in-aid to support research 
projects on leukemia and allied diseases for the year 1957-1958. Various amounts will be 
awarded, depending upon the requirements of the investigators. Grants offered in 1957 will 
take into consideration requests covering more than one year. Renewal of grants at the 
termination of the initial period will also be considered. Applications may be made throughout 
the year. In order to be reviewed at the meetings of the selection committee, held in June, 
September, and December, 1957, and in March, 1958, they should be received not later than 
Aug. 15, Nov. 15, 1957, and Feb. 15, 1958. 

The Leukemia Society, Inc., will also accept applications for fellowships for studies in 
the field of leukemia and allied diseases to be given during the year 1957-1958, to be awarded 
by the selection committee on the dates of the meetings mentioned above. 

Qualified investigators are encouraged to apply to Leukemia Society, Inc., 27 William St. 
New York 5 


Annual Midwest Regional Meeting of American College of Physicians. In addition 
to conducting a national convention yearly, the American College of Physicians sponsors from 
25 to 30 regional meetings in various parts of the United States and Canada and also in 
Puerto Rico and Hawaii. Many of these regional meetings are of an individual state character 
and are organized and directed by the college governor of that state. However, in the Mid 
western area of the country, the states of Illinois, Indiana, Towa, Minnesota, and Wisconsin 
have combined and put on as a united effort an annual “Midwest Regional Meeting,” the 
meeting rotating among the various college governors from that area. 

On Oct. 12, 1957, the Midwest Regional Meeting for the first time will be held at Urbana, 
Ill, under the general chairmanship of Dr. Charles H. Drenckhahn, College Governor for 
southern Illinois. Dr. Norris L. Brookens, of Urbana, is the Chairman of the scientific 
program. Plans for the scientific program call for the presentation of 22 papers of 12 minutes 
each, followed by a three-minute period of discussion from the floor for each paper. Already 
the program committee has collected the titles and abstracts of many offerings and are 
presently engaged in making selections for the final program, emphasis being placed on original 
experimental or clinical work. The program will be ready for distribution by Sept. 1 

Nonmembers of the College in the area who may be interested in internal medicine are 
cordially invited to attend. No registration fee is charged 
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Dates 


Sept. 9-Oct 


Oct. 14-25 


Oct. 28-Nov 


Jan. 6-24 


Jan. 20-31 


Feb. 3-14 


Feb. 10-21 


Feb. 24-28 


March 10-21 


March 10-21 


March 10-21 


March 24-28 


Laboratory 


Health, Education, 
jranch, P 


NEWS AND COMMENT 
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Feb. 24-March 7 


The following courses will 


The location of 
Chamblee, Ga.; 3—Virus Laboratory, Montgomery, Ala. 
Information and application blanks may 
and Welfare, Public Health 


Course 


No. Courses 


8.00 Laboratory Methods in the Diagnosis 


Parasitic Diseases 


Laboratory Refresher Training Courses.—The following is the schedule of laboratory 
refresher training courses sponsored by the Department of Health, Education, and Welfare 


from July, 1957, to June, 1958. 


Duration 


rf 


Part 1. Intestinal Parasites 


8.01 Laboratory Methods in the Diagnosis 


Parasitic Diseases 


Part 2. Blood Parasites 


8.20 Laboratory Methods in the Diagnosis 
Viral and Rickettsial Diseases 


8.26 Laboratory Methods in the Diagnosis 


Rabies 


rf 


8.15 Laboratory Methods in Medical Mycology 
Cutaneous, Subcutaneous and Systemic Fungi 


8.55 Laboratory Methods in the Diagnosis of 


Tuberculosis 


8.17. Laboratory Methods in the Study of 


Pulmonary Mycoses 


8.40 Laboratory Methods in the Diagnosis of 


Bacterial Diseases 


Part 1. General Bacteriology 


940 Laboratory Diagnostic Methods in 


Veterinary Mycology 


841 Laboratory Methods in the Diagnosis of 


Bacterial Diseases 


Part 2. General Bacteriology 


8.50 Laboratory Methods in the Diagnosis of 


Bacterial Diseases, E 


nteric 


Jacteriology 


941 Serologic Methods in the Diagnosis of 
Parasitic and Mycotic Infections 


8.20 Laboratory Methods in the Diagnosis « 


Viral and Rickettsial 


8.26 Laboratory Methods in the Diagnosis o 


Rabies 


Diseases 


be given by special arrangement only 


8.05 Laboratory Methods in the Diagnosis of 


Malaria 


8.21 Special Training in Virus Techniques 2 


842 Typing of Corynebacterium diphtheriae 


8.51 Special Problems in I 


“nteric 


bacteriology 


8.52 Phage Typing of Salmonella typhosa 


8.53 Laboratory Methods in the Diagnosis of 


Leptospirosis 


8.54 Serologic Differentiation of Streptococci 


8.56 sacteriophage Typing of Staphylococci 


classrooms is as follows: 1 


©. Box 185, Chamblee, Ga 


Bldg. 27, Chamblee, Ga.; 


Service, 


Communicable 


3 


Nw 


wk 


wk 


wk. 


wk. 


wk. 


wk 


wk 


wk 


wk 


wk 


wk 


wk 


wk 


wk 


wk 


wk 


wk 


wk 
wk 


wk 
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Disease 


Loca- 
tion 


(See 


Below ) 


2—Bldg. 30, 


be secured by addressing the Department of 


Center, 
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A, M. A, ARCHIVES OF INTERNAL MEDICINE 


Meeting of American Public Health Association, Inc.—The 85th annual meeting of 
the American Public Health Association, In¢., will be held in Cleveland on Nov. 11 to 15, 
1957, In all, about 400 papers will be presented during the 75 sessions, according to Dr 
Reginald M. Atwater, executive secretary of the Association 

Each of the Association's 14 specialized sections will hold meetings devoted to adminis 
trative and technical developments. Other sessions will deal with topics which cut across 


several specialties. Among such topics are the quality of medical care, health services for 


industrial workers, medical care for the mentally ill, community health services for children, 
weight control in growth and development, mental health and the school-age child, inter- 
national environmental health, health problems of the aging population, epidemiology of 
accidents, water fluoridation, air pollution, health zspects of housing, and community mental 
health 

Organizations scheduled to meet simultaneously include the American School Health 
Association, Association of Business Management in Public Health, Commissioned Officers 
Association of the U. S. Public Health Service, Conference of Municipal Public Health 
Ingineers, Conference of State and Provincial Public Health Laboratory Directors, Conference 
of Public Health Veterinarians, American Association of Hospital Consultants, Association 
of Labor-Management Medical Care V’rogram Administrators, American College of Pre 
ventive Medicine, American Association of Public Health Physicians, Public Health Cancer 
Association, Conference of Nurse Directors, Association of Schools of Public Health, and 
National Citizens Committee for the World Health Organization 


Inquiries may be addressed to Dr, Reginald M. Atwater, 1790 Broadway, New York 19. 
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Pro-Banthine® “proved almost invariably 
effective in the relief of ulcer pain, 


in depressing gastric secretory volume and in 


inhibiting gastrointestinal motility.” 


“Our findings were documented by an in- 
tensive and personal observation of these 
patients over a 2-year period in private prac- 
tice, and in two large hospital clinics with 
close supervision and satisfactory follow-up 
studies.”* 

Among the many clinical indications for 
Pro-Banthine (brand of propantheline bro- 
mide), peptic ulcer is primary. During 
treatment, Pro-Banthine has been shown 
repeatedly to be a most valuable agent when 
used in conjunction with diet, antacids and 
essential psychotherapy. 

Therapeutic utility and effectiveness 


of Pro-Banthine in the treatment of peptic 
ulcer are repeatedly referred to in the recent 
medical literature. 
Pro-Banthine Dosage 
The average adult oral dosage of Pro- 
Banthine is one tablet (15 mg.) with meals 
and two tablets at bedtime. 

G. D. Searle & Co., Chicago 80, Illinois. 
Research in the Service of Medicine. 


*Lichstein, J.; Morehouse, M.G.,and Osmon, K. L.: 
Pro-Banthine in the Treatment of Peptic Ulcer. A 
Clinical Evaluation with Gastric Secretory, Motil- 
ity and Gastroscopic Studies. Report of 60 Cases, 
Am. J. M. Sc. 232:156 (Aug.) 1956. 


CONFIRMED THERAPEUTIC UTILITY i 


Dexamyl* smoothly and subtly restores a sense 
of serenity, security, well-being and self-esteem. 
(And, in most cases, little else is required. ) 


A combination of dextro-amphetamine sulfate, 
S.K.F., and amobarbital,‘Dexamy!’ is available as 
tablets, elixir and Spansulet capsules. Made only 
by Smith, Kline & French Laboratories, Phila. 


*T.M. Reg. U.S. Pat. Off. 
1T.M. Reg. U.S. Pat. Off. for sustained release cay 
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for part of the protein needed 
for part of the energy needed 


for vitamins and minerals 


for low fat content 


Keeps Step With the Demands 
of Advancing Knowledge of 
Man and His Nutritional 
Needs in Health and Disease 


AMERICAN BAKERS ASSOCIATION 
20 North Wacker Drive - Chicago 64, Illinois 
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WHAT WE KNOW ABOUT ALLERGY 


by Louis Tuft, 12 pages, 15 cents 


FOOD ALLERGY 


by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 
by Samuel M, Feinberg, M.D., 6 pages, 10 cents 


THE MENACE OF ALLERGIES ASTHMA AND HAY FEVER 


by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET @ CHICAGO 10 @ ILLINOIS 
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A Widely Preferred Antihypertensive 
... because Rauwiloid (alseroxylon) is outstanding for 
its effectiveness and safety ... because minimal dosage 
adjustment is necessary ... because the incidence of 
depression is low . . . because up to 80‘; of patients with 
mild labile hypertension and many with more severe 
forms respond to Rauwiloid as the sole medication, 


An Effective Tranquilizer, too 
... because Rauwiloid’s nonsdporific sedative action 


relieves anxiety in a long list of unrelated diseases 
not necessarily associated with hypertension . . . with- 


out masking of symptoms. . 


. without impairing in- 


tellectual or psychomotor efficiency. 


Dosage: Simply two 2 mg. tablets at bedtime. 


A logical first step when more potent drugs are needed 


Rauwiloid is recognized as basal 
medication in all grades and types 
of hypertension. In combination with 
more potent agents it proves syner- 
gistic or potentiating, making smaller 
dosage effective and freer from side 
actions. 


Rauwiloid + Veriloid 

In moderate to severe hypertension 
this single-tablet combination per- 
mits long-term therapy with depend- 
ably stable response. Each tablet 
contains 1 mg. Rauwiloid and 3 mg. 
Veriloid (alkavervir). Initial dose, 1 
tablet t.i.d., p.c. 


After full effect one tablet suffices. 


Rauwiloid + 

llexamethonium 
In severe, otherwise intractable hy- 
pertension this single-tablet com- 
bination provides smoother, less 
erratic response to hexamethonium. 
Each tablet contains 1 mg. Rauwi- 
loid and 250 mg. hexamethonium 
chloride dihydrate. Initial dose, 14 
tablet q.i.d. 
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desserts” 
aren't alike, either... 


There’s a difference: 


| gm. gm. | omg.) mg. mg. 
+ 


“DESSERT A 2.7 202 | 76) 0.111 


*DESSERT 100 2.32, 17.72, 76 43) 25 |0.160 
| | | | (use 
+ 


*DESSERT C 102 24°32 16.5 | 


**RENNET-CUSTARDS 
(average of | | | | } 
seven flavors) 96.5 3.2 3.6 12.7 | 123102) 175 0.164 


Fresh milk is the basis of “Junket” rennet- 
custards. That is why they are higher in 
nutritional value than many commercially 
canned ‘Baby desserts”. Rennet-custards 
furnish valuable protein, calcium and 
phosphorus needed for sturdy bone 
development and growth. 


Rennet-custards, made with fresh milk and 
“Junket’’ Rennet Powder or Tablets, are 
widely advocated as one of the first solid 
foods in the infant dietary ... and asa 
refreshing, readily digested dessert for 
toddlers and older children too. 


RENNET POWDER 
Makes Fresh Milk into Rennet-Custards 


“‘Junket’’ Rennet Powder — Vanilla, Raspberry, 
Lemon, Orange, Chocolate, Maple, Strawberry. 
“‘Junket’’ Rennet Tablets — not sweetened or flavored. 


“JUNKET’’ (Reg. U.S. Pat. Off.) is the trade-mark of Chr. Hansen's 
Leweratery, Inc., Little Palis, N.Y., for its rennet and other food products. 


A. M. A. 
AMERICAN JOURNAL 
OF 
DISEASES OF 
CHILDREN 


integrate your knowledge— 


subscribe to 


A. M. A. Archives of 
PATHOLOGY 


A. M. A. Archives of 
INTERNAL MEDICINE 


A. M. A. Archives of 
OPHTHALMOLOGY 


A. M. A. Archives of 
OTOLARYNGOLOGY 


For a more complete reference shelf, we 
recommend these related journals. The 
variety of fields covered are especially ap- 
pealing to the general practitioner with 
special interests. Each issue is important 
to your practice. Begin your subscriptions 
TODAY. 


Department (D. C.) 

AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. 

Chicago 10, Il. 


Begin my subscription(s) NOW, for: 


all 

\ 

“bh b , \ 
| 
a 75| 69| 228 0.1108 | 

4 | 
with fresh milk und Rennet powder. | 

a | 

| 


Skeletal Muscle Spasm 


Disipal is an orally effective . anti- 
spasmodic drug. Results are prompt, and 
gratifying to the patient. The number of 
office visits . . . is reduced significantly. The 
dosage schedule is simple, and side actions 
are minimal...” 


Finch, J.W.: Clinical Trial of Orphena- 
drine (Disipal) in Skeletal Muscle Dis- 
orders. To published, 


ADVANTAGES 


In Parkinsonism 


Speedy relief of muscle spasm 

Orally effective 

Relatively long-acting 

Minimal side actions 

Mildly euphoric 

Nonsoporific 

Tolerance no problem 

No known organic contra- 
indications 

Economical 


INDICATIONS 


Parkinsonism 
Muscle spasm due to 
Sprains 
Strains 
Herniated interver- 
tebral disc 
Fibrositis 
Low back pain 
Whiplash injuries 
Noninflammatory rheumatic 
and arthritic states 
Torticollis 


“In a series of 176 patients... a 
highly 
effective as a 


valuable adjunct to therapy .. 
selective action... 
euphoriant . and as an energizing 
agent against weakness, fatigue, ady- 
namia, and akinesia... potent action 
against sialorrhea, diaphoresis, oculo- 
gyria, and blepharospasm also 
minimal 


. {applicable} even in 


lessens rigidity and tremor. . . 

side-reactions . . 

cases complicated by glaucoma. 
Doshay, L.J., and Constable, K 


with Orphenadrine (Disipal) Hydrochloride 


Hundred Seventy-Six Cases, J.A.M.A, 1649:1352 (Apr 


Dosage: | tablet (50 mg.) t.id. In Park- 
insonism, when used in combination with 
other drugs, smaller dosage may suffice. 


Freatment of Paralysis 
Kesults in 


Agitane 
One 
13) 1957 


f 
~~ 
Brand of Orphenadrine HCl 
My 
*Trademark of Brocades-Stheeman 4 Pharmacia, ia 
U.S. Pa t No 57,361 pale pending, 


“Miltown’ therapy 


improves the 


capacity to work 


efficiently 


DISCOVERED 
AND 
INTRODUCED 
BY 
WALLACE 


Supplied: LABORATORIES 


400 mg. scored tablets. 
200 mg. sugar-coated tablets. 


Literature and samples available on request. 


In patients with anxiety-tension-fatigue, electro- 
myographic studies have shown that their tense 
skeletal muscles cannot readily stop contracting on 
command. This is considered a major cause of their 
fatigue. After a course of ‘Miltown’ therapy the 
muscles relax at will and can therefore more 
readily recover from fatigue. 


This simultaneous relief of mental and muscular 
tension is a unique property of ‘Miltown’. 


Investigators! have concluded that in patients 
with anxiety-tension-fatigue ‘Miltown’ therapy is 
of great value in improving the individual’s capac- 
ity to work efficiently. 

1. Dicke H. A., Wood, J. A. and Dixon, H. H Electromyographic studies 
on meprobamate and the working, anxious patient. Ann. New York Acad. Sc 
67:780, May 9, 1957 

2? Dickel, H. A., Dixon, H. H., Wood, J. A. and Shanklin, J. G.: Electromyo 
graphic studies on patients treated with meprobamate. West. J. Surg. 64:197 
April 195€ 


dicarbamate 
U Patent 2,724,720 


TRANQUILIZER WITH 
MUSCLE - RELAXANT 
ACTION 


@ WALLACE LABORATORIES, New brunswick, N. J 


IN PATIENTS WITH “ANXIETY—TENSION — FATIGUE” 
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At leading professional meetings, in profession- 
al journals, and in health columns and articles 
in the lay press during the year, there has been 
a noticeable increase in the tendency to discuss 


the fat content of the daily food intake. 


In dietary regimens recommended by nutrition 
and medical authorities for the purpose of re- 
ducing fat in the diet the importance of the 


morning meal is given full recognition. 


In the low-fat diet, breakfast cereals deserve con- 


Breakfast Cereals 
are Low in Fat 


sideration because they are low in fat as shown 
in the following table. Whole grain, enriched and 
restored cereals, hot and ready to eat, consid- 
ered as a group can be counted on to supply 
vitamins of the entire B-complex, important 
minerals including iron, appreciable quantities 
of protein in addition to the carbohydrates 
needed for energy. Thus, breakfast cereals 
merit inclusion in dietary regimens planned for 
the purpose of reducing the fat intake in the 


daily diet 


Calories 
Protein. . 
Fatt 
Carbohydrate 
lron 
Thiamine 
Riboflavin 
Niacin 
Cholesterol 


Nutritive Value of Breakfast Cereals 
(Based on composite average) 


Cereal,” 
1 oz. Dry 
Weight Basis 


.104 
.3.1 gm. 
.0.6 gm. 
gm. 
mg. 
.0.12 mg. 
mg. 
mg. 


*Cereal Institute, Ini 


The Nutritional Contribution of Breakfast Cereal 


CEREAL INSTITUTE, Inc. « 


Chicago: Cereal Institute, Inc., 1956 


135 South LaSalle Street, Chicago 3 


A research and educational endeavor devoted to the betterment of national nutrition 
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NEW 


Compazi 


capsules 


combine the advantages of a superior antiemetic and 


a unigue sustained release dosage form 


for prompt and prolonged control of 
the nausea and vomiting caused by: 


pregnancy 
; One oral dose provi ees viral gastroenteritis 


terminal cancer 


10-12 hour 


antiemetic protection ; postoperative conditions 
| radiation therapy 


duodenal ulcer 


nitrogen mustards 
migraine headaches 
tension headaches 
meningeal inflammation 


psychogenic factors 


Available: 10 mg. and 15 mg. 


‘Compazine’ Spansule capsules 


Smith, Kline & French Laboratories, 
Philadelphia 


*T.M. Reg. U.S. Pat. Off. for proclorpera- 
zine, S.K.F. 

TT.M. Reg. U.S. Pat. Off. for sustained 
release capsules, S.K.F. 


Patent Applied For. 
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